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SCIENTIFIC IDEALS’ 


By Dr. CHARLES L. REESE 
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were available to allow this professor to do research 
work, drove many chemical idealists either into secon- 
dary schools or isolated colleges, with no scientific 
colleague to consult, or stimulate his mind, and he led 
a life of isolation, which produced scientifie dry-rot. 

The only thing which saved such men was the semi- 
annual attendance at the meeting of such scientific 
societies as the American Association for the Ad- 
vancement of Science, where they could make contact 
with men prominent in all fields of science, including 
his own profession, and then, later, the meetings of 
his own Chemical Society. He receives, even to-day, 
stimulation from the acquaintances made with the 
leaders in science, generally, in the former society, 
and his own science, in particular, in the latter. 

Men located in such isolated or small institutions, 
in'those days were said to be in “Pordunk” and they 
frequently occupied what were called “settees”—where 
they were required to teach, not only chemistry, but 
also other sciences, such as physies, mineralogy, geol- 
ogy, physiology or anything else. Is it any wonder 
that well-trained chemists, full of their ideals as scien- 
tists, hungry to do research work, were professionally 
without time to think? Thank God, I do not believe 
such conditions exist to-day, to any great extent. Is 
there any wonder that men imbued with true seientifie 
spirit sought relief in industry or manufacturing pur- 
suits? 

To revert to the “science settee”’—this is probably 
a relic of the early days, when scientists were not only 
chemists, but also physicists, geologists, mineralogists 
and in the early nineteenth century physicians as well, 
and the professors of science, in the best of our insti- 
tutions, held such “settees.” 

Professor J. Norman Collie, in his lecture, “A 
Century of Chemistry at University College,” made 
an interesting statement about Professor Thomas 
Graham, who succeeded Professor Turner in 1841 as 
the secund professor in chemistry at University Col- 
lege in London and became later professor of prac- 
tieal chemistry. As an expression of Professor 
Graham’s loyalty to his ideals, he says: 


The temptations of technical chemistry, by yielding to 
which, he would soon have secured a fortune, he disre- 
garded. He dedicated his life to the nobler object of 
advancing the bounds of natural knowledge, and so, add- 
ing to those truths, which must ever remain for the good 
and the furtherance of humanity. He was one of the 
founders and first presidents of the Chemical Society 
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1844, which went through eleven editionsige nd which 
ts af interest to ma hasanca this was mv fix ——e 
book in chemistry, under Dr. John W. Mallet, at the | 
University of Virginia. 

Mallet, the seventh president of our society pj 
probably the only British subject to have held tha 
office, was Irish by birth and was born in Dublin jy 
1832. He took his degree at Trinity Coliege and his 
doctor’s degree in Gottingen, under Wohler in 1853 
Coming to this country, that same year, at the age of 
twenty-one, he later became chief chemist for the (op. 
federacy, and manufactured their gunpowder. kj 
was famous as an analyst and for his determinatig, 
of the atomic weight of gold. He was a gentlema 
and a chemist of the old school. He lectured »§ 
physics, as preparatory to chemistry, on organic ani 
inorganic chemistry, and also gave a course of ly. 
tures on industrial chemistry, covering the reaction 
and machinery used in practically every industrial 
process, involving chemistry, known at the time, from 
heavy chemicals, metallurgy, alloys, down to beer, 
wine, glass and every known substance related 
chemistry at that time, and even to bread-making, 
His lectures were illustrated not’ only from the finest 
collection of industrial produets I have ever know, 
from all parts of the world, but he also had the most 
remarkable facility for making the most beautiful, @ 
accurate drawings of industrial equipment, in colored § 
chalk, on the blackboard. 

This, I believe, illustrates the character of pro- 
tical chemistry which was taught primarily during the 
first three quarters of the nineteenth century. 

Dr. Remsen, the first professor of chemistry in the 
Johns Hopkins University, well known to many of 
you, was thoroughly imbued with the ideals of pro 
moting and teaching only pure science and would have 
nothing to do with the practical or industrial side of 
the profession. It was only with great difficulty that 
he was persuaded to allow a course of lectures to be 
given by one of his assistants on industrial chemistry, 
such as was given by Mallet and his British teachers. 
But, on one occasion, however, Dr. Remsen admitted 
that he had fallen from graee, by assisting a brewet, 
pointing out that his diffieulty was due to polluted 
water. After his retirement, he became consultatt 
for a great oil company. 

I know, however, no professor of chemistry, in this 
country, who did more to inspire his pupils with st 
entific ideals, to promote fundamental research, 
who trained more competent professors of chemist); | 
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These considerations caused certain industrial ex- 
tives in 1900 to conceive the idea of establishing 
ontral organized research chemical laboratory or 
partment, with a duai purpose—one of studying 
ting processes, improving yields, and, thus pre- 
ting waste, to improve products in quality and 
papen them; the other to develop new and improved 
pducts, either in their own line or even to develop 
y industries. This broad program called for re- 
rch of a high order and a considerable organiza- 
1, which soon grew to be an important division 
the concern. The wisdom of the step soon demon- 
ated the value of the idea. It resulted in much 
luced costs to both producer and consumer, at the 
me time giving them many improved products. It 
s also, since that time, enabled them to branch into 
ad establish many other industries of the greatest 
portance to our country, and led to the employment 
thousands of men, not only wage-earners, but of 
entists, engineers and office men. 

It is interesting to note that the U. S. Bureau of 
andards, well known to all of you, was established 
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7 1901. It has grown into an institution of pure and 
ndamental research of the greatest importance to 

the ee 

mn | country and its people, as well as to its indus- 

— @ Here, not only official standards of weight and 


pasure are established, but scientific standards as 
, ! as physical units. Through their large staff of 
ined scientists, many of them taught and trained 
Wy thin its own walls, it is called upon by all divisions 
the government to make specifications for its pur- 


ases and tests, to see that the specifications are 
ad red up to. Even states’ and city governments call 


bon the bureau for work, without charge, but its 
Ai ivities have, of late, been curtailed, by the econo- 
les of the government, through loss of valuable and 
perienced personnel. 

The U. S. Bureau of Standards may be classified as 
publicly owned and great fundamental research lab- 
tory, where all the physical sciences are repre- 
uted, including chemistry, which has kept pace with 
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search pee a ater ae caused an increase in the number 
of students entering the profession and also stimu- 
lated inereased activity in our colleges 
sities. 

This outbreak of the war and the depredations of 
submarine warfare, together with our entry into the 
war, created a tremendous demand for more and 
more well-trained chemists. The country can well be 
proud of the manner in which professors of chem- 
istry, in our universities, stepped into the breach. 
They provided chemists for the industry, as well as 
by offering their own services to the government. In 
the Army and Navy, in the great laboratories created 
by the government, not only this, but the entire Chem- 
ical Warfare operation, including the great chemical 
manufacturing arsenal at Edgewood, headed by the 
late Colonel Walker, from the Massachusetts Institute 
of Technology, were manned by professors, students 
and industrial chemists and chemical engineers of the 
country. At the same time, it enabled us to establish 
the great industry that provided synthetic drugs and 
medicines, which, before the war, came mostly from 
Germany, to continue their supply of medicines, much 
needed, independent of foreign supply. 

It also enabled us to establish a dye industry, which 
to-day supplies the country with a complete line of 
dyes, of all kinds, including the fast dyes. This ac- 
complishment was brought about by American chem- 
ists thoroughly imbued with the ideals of science made 
possible through the seizure of German patents, by 
the enemy property custodian, Mr. Francis P. Garvan, 
lawyer, but one of the best layman friends the Amer- 
ican chemist has had. Through his office, as president 
of the Chemical Foundation, by his determination to 
advance the sciences and the industry and stabilize it 
in our country, he is the greatest chemical idealist not 
a member of the profession. 

The teaching and industrial leaders have always 
been in ¢lose touch in supplying and employing well- 
trained workers, and this close contact in war work 
brought them together, personally, as do the meetings 
of our great society, so that there is a close personal 
contact and friendship between most of them. 

Many professors are employed as consultants by 
the research organization in industry, to the mutual 
benefit of both, in their own particular line of work 
and, I am sure, with no detriment to either. These 
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men and their coworkers are all actuated by the same 
ideals of the search for truth and honesty of purpose, 
for, after all, they are of the same breed. No scientist 
in industry could be of any other type, or he certainly 
would be a failure. 

Some of our well-organized industrial laboratories 
are in a sense universities and trainers of men, and 
some of them maintain divisions devoted entirely to 
fundamental research for the advancement of human 
knowledge, in conjunction with their divisions for 
industrial and practical work, employing chemists, 
physicists, engineers and chemical engineers, patent 
lawyers, mechanics and laborers. 

The following information is taken from the Bul- 
letin of the National Research Council on Industrial 
Research Laboratories of the United States, as of 
January 1, 1933: There were 1,575 industrial and 
consulting laboratories against 1,625 reported in 1931. 
There are no personnel statistics in the fourth edition 
of 1931, but from the fifth edition of 1933 one can 
roughly caleulate the personnel reported. These 
figures show 23,743 in 1933, with a loss of 12,847 from 
the 1931 figures, with a total of 36,590 in 1931. 

In the publication of the National Research Council 
entitled “Profitable Practise in Industrial Research,” 
Donald C. Jackson states: 


It is estimated that there are now (1932) in the 
neighborhood of thirty thousand research workers 
directly attached to technological problems, and that only 
about five hundred investigators are supported in the 
less restricted research of university laboratories and 
research foundations. The ratio is disquieting. Multi- 
plication of the five hundred is a need. The fertility of 
industry is likely to wane unless new knowledge may 
continue forthcoming at a rate which is in suitable keep- 
ing with the rate of industrial application; and, unless 
new means for making the applications are constantly in 
review. 


This was a revelation to me, if it is true, since I 
was of the impression that the figures were more 
nearly equal. When we consider the number of re- 
search fellowships and graduates doing research, 
working in our universities and colleges, and done 
under the supervision of our professors, the number 
of university workers must be larger. But Professor 
Jackson seems to forget the ever-increasing amount 
of scientific literature, from the entire world, evi- 
denced by the growth of our chemical journals. Far 
from me to decry, however, the need of more work of 
this character, in our own country. But science is, 
fortunately, universal and up to date, it knows no 
bounds of nationality, its results are a free gift to 
humanity. 

From the same book, to which I have already 
referred, Mr. William Spraragen, of the Research 
Council, in a chapter entitled “Trade Association 
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Research,” lists thirty-eight such associations, 
ing on industrial research and spending any, 
approximately, one and one half million dollay 

This work is being conducted in 24 of they, 
laboratories, in 24 universities and 22 gover, 
laboratories, separately or in collaboration. 

It will thus be seen that a large amount of jy 
trial research is actually being carried on in yy 
sity and government laboratories—seventy |, 
tories being involved in all. 

This work is doubtless of value to the univers 
the professors as well as the associations. But, 
course, such results must be made public. It 
less broadens the professors’ view-points and }y 
up countless fundamental problems, which shouj 
solved, to add to human knowledge. Such wot 
done through fellowships, making it possible fo 
universities to secure equipment, which they « 
otherwise not provide, and is also done at go 
ment laboratories, by a system of research asso«j 
maintained by the industries. 

Most of our institutes of technology also cary 
industrial research, mostly of a fundamental 
acter, and have accomplished much in improving 
creating most efficient industrial chemical equipm 
They have aided industry to a remarkable degre 
such operations as distillation, filtration, grinding, 
so forth, known as unit operations to the chem 
engineer. 

Practically all industrial research is founded 1 
the vast amount of fundamental work accompli 
by the hosts of professors, throughout the world, 
have gone before and who have created our sciet 
as well as by those who are now with us. 

Much honor to them, for man can but marvel ai 
progress of our sciences, during the past and 
the discovery of the common elements and the it 
duction by Lavoisier of the quantitative factor, wi 
destroyed the alchemistic fallacy. 

May I be pardoned if I mention some of those 
were instrumental in bringing about the “New it 
in the chemical and allied industries or who 
leaders in organized industrial research. 

One spontaneously thinks of. our beloved 
R. Whitney, formerly president of our svi 
founder of and director for many years of the 
eral Electric Company’s research laboratory, 
Schenectady, and now one of their vice-preside! 
a man of high order of vision, but, coupled will 
much common sense; a true scientist, even cary 
scientific methods into his hobbies. 

I do not know the date of establishment, but i! 
not antedate the first decade of the twentieth cet" 
by many years. 

The accomplishments of this laboratory need 











nents, a8 they are well known to most of you. 
interesting to know, however, that many of their 
® valuable accomplishments are due to men like 
muir and Coolidge, as a result of purely funda- 
a] research, men who, through their work, are 
~ and honored throughout the world. 
hur D. Little, also one of our past presidents, 
Sione much to advance the chemical industry, with 
ommercial industrial laboratory, where the work 
the highest seientifie order, actuated by all the 
Is of the search for truth. Any one visiting the 
sum in his laboratory can obtain some idea of 
+ he has accomplished, even to the famous silk 
se, made from a sow’s var. 
will pass over the organized research departments 
he du Pont Company. It was, however, started 
he first year of the present century and its growth 
accomplishments stand for themselves, so I will 
-govammmme that for others to comment upon. 

cimmmhe Messrs. Mellon founded the Mellon Institute 
a rich endowment. Under the leadership of the 
ont director, Dr. Edward R. Weidlein, its suecess 
been phenomenal. It offers free space and ordi- 
y equipment to any industry wishing to take 
antage of its laboratory and organization; for the 
e salary of a fellow. It is a non-profit-making 
tution, but work accomplished there has created 
at least started on its way one of the largest and 
t successful chemical industries in the country 
ed y many smaller ones. 
npliiqammg 2m sure that Dr. Weidlein’s leadership and genial 
ld, sonality has had much to do with the success of 
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that institution. The new laboratory of the Mellon 
Institute, soon to be dedicated, is itself a noble monu- 
ment to the donors and to industrial research. 

It will be impossible to mention all, but such men 
as F. B. Jewett, organizer of what is, perhaps, the 
largest industrial laboratory in the world; the late 
Herbert Dow, who founded and built up a great in- 
dustry based entirely on research; C. E. K. Mees, 
of the Eastman Kodak Company; E. C. Sullivan, of 
the Corning Glass Works, whose research products 
in glass are so important to the chemist and the cook; 
George D. MeLaughlin, of leather fame; F. C. Ket- 
tering, of General Motors Corporation, and others, 
whom I would like to mention and praise, must be 
mentioned with the highest respect. Such men were 
ealled “industrial exp! >rers” by Maurice Holland, in 
his work by that titie 

Progress can not continue, in this material world 
of ours, any more than spiritual progress can be at- 
tained, without the eternal search for truth, constant 
endeavor to open the vistas of nature, through, not 
the work of the individual, but rather by the co- 
ordinated work and thought of many. 

Love of the beautiful, in nature and art, the love 
of music, of thought expressed in art and architecture, 
or in literature and poetry, are the evidences of God 
in man, and so I feel that the man or woman who 
devotes his life to the search for truths in nature has 
the spirit of God in him. It is only by such spirit 
that we can possibly approach the laws of nature, 
which has brought order out of chaos in the universe, 
has made man and given him the power to think. 
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By Dr. JOHN R. MOHLER 
CHIEF, BUREAU OF ANIMAL INDUSTRY, U. S. DEPARTMENT OF AGRICULTURE 


LecaL PRorecrioN OF THE PRACTISE OF 
VETERINARY SCIENCE 


or the extension of its usefulness to humanity in 
ways, legal protection of the practise of veteri- 
Y science is an important consideration. The 
ancement of veterinary science in the United 
tes has been measured in large degree by the pro- 
on and encouragement afforded through enact- 


it of laws relating to education, practise and civil 
rice, 









peing a union of states, our governmental system 
“ides for a distinet division of powers between the 
Address by the president of the Twelfth Interna- 


‘ Veterinary Congress, Waldorf-Astoria Hotel, New 
» N. Y., August 13 to 18, 1934. 







federal and state governments. There are, accord- 
ingly, certain laws applicable to the country at large 
and others which are limited in their operation to the 
confines of individual states. It is the function of our 
Congress and of state legislatures to enact laws, and 
while certain acts of our national Congress have been 
far-reaching in their influence upon the veterinary 
profession, due credit must be given to the various 
state legislatures for the helpful laws which they have 
enacted. 


Laws RELATING TO THE PusBLiIC SERVICE 


The first legislation in the United States materially 
affecting veterinarians developed as the result of the 
existence of contagious pleuropneumonia of cattle. 
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This disease, introduced in 1843 with cattle from 
Europe, had spread along the Atlantic seaboard. 
While various states had passed laws to deal with the 
situation, it beeame evident, if the disease was to be 
eradicated and our export trade in live stock pre- 
served, that some action by the national government 
would be necessary. As a result, a law was passed 
in 1884, just 50 years ago, creating the Bureau of 
Anima] Industry. 

This law provided for the appointment of a chief 
of bureau. It specified that he should be a competent 
veterinarian. Qualified men were not numerous at 
that time, but a force was finally organized to cope 
with contagious pleuropneumonia. On this original 
force there were 18 veterinarians. 


Meat-Inspection Laws 


Reference has been made to federal meat inspection 
in another section of this diseussion. Laws relating 
to the inspection of meats for interstate and foreign 
shipment, and of live cattle intended for export, were 
enacted by Congress in 1890 and 1891. These laws 
were superseded by the present law in 1906. 

The effect of these various enactments was to create 
a further demand for qualified veterinarians, and the 
then existing small foree in the Bureau of Animal 
Industry was augmented by the addition of men 
drawn from the practise of their profession. 

Until 1894, the educational qualifications of appli- 
eants for veterinary positions in the federal service 
were not fixed. But in that year the appointment of 
these veterinary inspectors was made subject to Civil 
Service examination by law which prescribed those 
qualifications. 

It may thus be said that laws administered by the 
Civil Service Commission have done much to elevate 
and advance the standards of veterinary education in 
the United States and, further, to safeguard the pro- 
fession as a whole against the entry of an inade- 
quately trained personnel. 


STaTE VETERINARY SCHOOLS 


The earliest known veterinary school was estab- 
lished in France in 1761. It was nearly 100 years 
later that the first school appeared in the United 
States. This is mentioned to emphasize the fact that 
our struggles here as a profession, from an educa- 
tional standpoint, were a century behind those of our 
European colleagues. 

Accordingly, some of the first veterinary inspectors 
in the government service were graduates of veteri- 
nary schools of Europe. Others were from the eol- 
leges of this country, as the latter began to spring up. 
These were then few in number. They afforded com- 
paratively short and, for the most part, inadequate 
courses of study. Many communities were still de- 
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pendent for veterinary service upon men yhp| 
acquired their knowledge solely through pr 
experience and were without technical training, 

The demand for qualified veterinarians jn p 
and in official positions inevitably became go y, 
that the existing veterinary colleges could not gy 
the requisite number. To fill the growing neq 
merous private colleges came into existence yi 
uniformity in standards and, in some instances, 
ing a woeful lack of equipment and strongly coy 
cial incentives. 

It was at this time that, in various states 
which became a potent force in correcting this ¢ 
tion were enacted. Veterinary schools were creat, 
conjunction with state universities and agricul 
colleges. A federal law now came into existence, 
viding for financial support of this movement. 

It has been felt by some that the associatiny 
veterinary schools with agricultural colleges 
tended to identify our profession with the scieng 
agriculture when it should more properly be si 
allied with medical science. However this may 
these schools supported by publie funds grdy 
supplanted the privately owned veterinary coll 
There are ten of these state institutions in the Ui 
States at the present time, with equipment, fac! 
and curricula affording a four years’ or more in 
sive study course in veterinary medicine. 

This also has tended to protect the field of v 
nary science from a loss of prestige which might 
resulted had it been necessary to depend upon 
vately owned schools for the education of veteri 
students. 


ARMY VETERINARIANS 


A further aid to our profession has been the 
sage of laws relating to the establishment of a vé 
nary corps in the United States Army. Stray 
enough, it was not until 1898 that a law was p 
limiting candidates for the “position of army ¥ 
narians to those who were graduates of a recogil 
veterinary college, and requiring them .to pass 28 
factory examination. The profession then ¥ 
more than 20 years for Congress to give ade 
recognition to the veterinarian. . In 1920 a law} 
ganizing the Army gave military status to the vé 
nary corps and provided for gradual promoti0l 
a final rank of colonel. 

The influence of this law has been far-reachils 
has done much to establish respect in this countr 
veterinary science. 


CONTROL OVER BIOLOGICAL PropucTs 
Another law which has been a great aid ané 
tection to the practise of veterinary science ™ 
United States is a national law enacted in 19!) 
the purpose of controlling the importation and ™ 
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ature, sale and interstate shipment of viruses, 
sums, toxins and like products intended for use in 
1c treatment of domestic animals. Biological reme- 
lies, as heretofore discussed, when properly prepared 
re very useful in veterinary medicine. On the other 
hand, if lacking in potency or if contaminated they 
may cause great loss to the owner of treated animals 
nd corresponding damage to the reputation of the 
ttending veterinarian. Through regulations of the 
tecretary of Agriculture, based upon this law, veteri- 
nary practitioners are given assurance as to the 
potency and purity of any biological diagnostic 
gents and remedies which they may use. 

As you well know, present-day means of communi- 
ation and transportation have multiplied the dangers 
sttending the uncontrolled exchange of viruses, cul- 
ures and specimens, not only between laboratories of 
he different countries, but between those within the 
same country. Therefore I am suggesting that the 
sponsible directors of all laboratories take such 
measures as seem necessary to insure that these mate- 
ials will not be exchanged without approval of the 
esponsible official of the laboratory at the point of 
prigin and the sanitary authorities of the nation or 
state to which they are consigned. This suggestion 

directed especially to those doing research and ex- 
perimental work with the hope that there will be full 
ooperation by all sueh workers to the end that dis- 

pase may not be aceidentally spread to states or 
oealities where they do not now exist. All firms pro- 
lucing veterinary biological products in this country 
uust hold a U. §. veterinary license and none legally 
may be imported unless the importer holds a U. S. 
eterinary permit. Rules and regulations have been 
promulgated for the guidance of domestic producers 
is well as for the guidance of those who desire to 
mport veterinary biologics into the United States. I 
im particularly concerned, however, that such prod- 
ncts may not be sent to this country from outside 
aboratories without permission in advance. This 
oncern arises from the fact that not infrequently re- 
quests have-been received to import materials carry- 
ing the causative agents of diseases which are non- 
existent here and from the further fact that occasion- 
lly such materials have reached our shores without 
our prior knowledge. I am sure, therefore, that all 
will appreciate the mutual benefit to be derived from 
my recommendations. 


Foop anp Drue Act 


In another portion of this discussion reference has 
been made to the supplementary informational ser- 
‘ice of the Food and Drug Administration. 
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During the past 40 years the United States has 
built up a series of laws, culminating in the Food and 
Drug Act of 1906, the purpose of which is to prevent 
injury to the public through the adulteration or mis- 
branding of foods and drugs, or to prevent buyers 
from being misled as a result of false claims for a 
product. 

Veterinary remedies are included under this pres- 
ent existing law and, as previously explained, the law 
is sufficiently broad to require the maintenance of cer- 
tain standards of strength and purity in pharnaceu- 
tical products. Prior to its passage, owners of live 
stock in the United States had been more or less ex- 
ploited by certain manufacturers of nostrums who 
made the most absurd claims for their products. It 
is no longer lawful, however, to make interstate ship- 
ments of drugs or mixtures of drugs labeled as reme- 
dies for diseases for which veterinary science recog- 
nizes no effective treatment. 

Pharmaceutical products are subject to the pro- 
visions of this law, relating to accuracy in their com- 
pounding. Analysis is the only means by which 
variation of products from the standard can be de- 
termined. As a rule, practising veterinarians are not 
equipped to make such chemical examinations. Were 
it not for the control exercised by law in these in- 
stances, they would have no assurance that prepara- 
tions used by them were of the potency indicated on 
the label. This law, therefore, not only has helped to 
eliminate im large measure a cheap form of competi- 
tion which the practising veterinarian formerly met, 
but it has also given legal assurance to the veteri- 
narian of general dependence upon the quality of 
pharmaceuticals used by the profession in practise. 


THe InsecticipeE Act or 1910 


A law, somewhat similar in its purpose and opera- 
tion to the Food and Drug Act, was enacted by Con- 
gress in 1910, relating to insecticides and fungicides. 
Under authority of this act, the Secretary of Agri- 
culture preseribes regulations designed to prevent the 
interstate and export shipment of insecticides or 
fungicides that are adulterated or misbranded. Dips 
for live stock and also disinfectants as commonly 
used for premises which have become contaminated 
with some disease are included under this law. 

Here again the veterinary practitioner is assured 
by law that he can have reasonable confidence in the 
stability of disinfeetants which he may use or recom- 
mend for use by his clients, and in the reliability of 
preparations available in the market for the destruc- 
tion of parasites, ineluding lice, ticks and mange 
mites affecting animals. 
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State Laws REGULATING THE PRACTISE OF 
VETERINARY MEDICINE 


It is probable that of all laws affecting veterinary 
science in the United States, none have afforded more 
protection to the profession than those of the various 
states requiring a license to practise within the state. 
The District of Columbia and each of our 48 states 
have laws of this kind, regulating the practise of vet- 
erinary medicine. In most of the states those seeking 
to qualify as practitioners are required to pass an 
examination. In possibly six states, a diploma from 
an approved veterinary college is accepted in lieu of 
the examination. In 31 of the states applicants must 
be graduates of a veterinary school. In those states 
where this is not a requirement, the examinations are 
so rigid that few but college-trained participants can 
hope to pass the test. 

During recent years the spread of veterinary in- 
formation among live-stock owners throughout the 
whole country has been marked. This is also true of 
the rise of general public interest in the subject, es- 
pecially those diseases communicable to the human 
family. Live-stock people and the general public, 
including the millions of owners of dogs and other 
pet animals, and our growing numbers of poultry- 
men, have materially increased their veterinary 
knowledge. They now expect much from our pro- 
fession. 

The standards established by these various federal 
and state laws, enacted within the last 50 years, have 
materially helped to confine the practise of veterinary 
science to men worthy of public confidence. 


SUMMARY 


Three subjects for many years have received the at- 
tention of the veterinary profession. Though seem- 
ingly diverse, these subjects—animal breeding, public 
health and legal protection of veterinary practise— 
are nevertheless closely related. In fact, they have 
their origin in a common root deeply embedded in the 
soil of tradition. They symbolize man’s efforts to 
surmount the risks of his existence on this earth. 

Through scientific skill and diligence, veterinary 
investigators have determined the causes of the prin- 
cipal animal maladies, and scientific literature has 
given their findings world-wide distribution. In the 
United States veterinary officials have established 
both regulatory and informational services in behalf 
of improved live-stock health. Regulatory measures 
include a wide range of inspection duties, in eonnec- 
tion with the international and interstate movement 
of live stock, and systematic plans of disease eradica- 
tion or control. The informational service acquaints 
owners and practitioners with official reeommenda- 
tions through publications, extension work, radio 
broadeasting, exhibits and motion pictures. 
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Quality in live stock is of profound veterinary jy, 
terest, since animals that are valuable for breed 
and utility purposes justify veterinary service m0 
often than inferior types. Surveys have shown thy 
stockmen interested in live stock improvement sq 
the latest facts concerning means of maintaining 4; 
mals, including poultry, on a high plane of heal; 
and efficiency. 

In the relation of veterinary science to pubjy 
health, meat inspection is an effective barrier to {, 
spread of live-stock infections to man. It also hy 
valuable sanitary features. Veterinary supervisin 
of animals, at time of slaughter, likewise is the bag; 
for an extensive pharmaceutical industry which uti. 
izes glands and other parts of animals for huny 
ailments. 

In cooperation with medical officers, veterinarian 
have aided in improving milk supplies through th 
establishment of sanitary standards, inspection anj 
tests. These duties also commonly inelude supe. 
vision of general food supplies and of food-handlixy 
establishments. 

The service of veterinary science to public healt 
suggests other possible applications of knowledy, 
obtained from live stock, for the betterment of ma- 
kind. Promising fields are those of race improv 
ment, nutrition and allied biological studies. 

As a result of the unselfish and untiring efforts of 
those who were members of the profession in forma 
times, and as an outcome of constantly widening pub- 
lie sentiment, with the support of intelligent and «- 
operative legislators, veterinary science has obtainel 
legal protection comparable in every respect to thit 
enjoyed by other professions in the United States. 

The legal protection thus achieved has had an « 
couraging effect. With this security the professia 
as a whole has been imbued with higher purpose. I 
has contributed directly and forcefully to the exte 
sion of scientific usefulness in the community, tle 
state and the nation. It has lifted the veterinana 
into a vital and indispensable place in the economj 
of human affairs. 

Indeed, legal protection to the practise of vetet 
nary science is a recognized publie necessity, in boll 
a national and an international sense, for the reas 
that the proper distribution and application of vé 
erinary knowledge are world needs. : 

With such legal protection, broadly speaking, ve 
erinary science has been enabled to find expressi 
through world organization, such as this gatherll 
represents, and which, I trust, may contribute m0 
only to a wider dissemination of veterinary know 
edge but to a better understanding of means by whid 
people of all nations may enjoy greater secutll} 
prosperity and happiness. 
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ITY in 
eed THE CENTENARY OF THE EDINBURGH 
GEOLOGICAL SOCIETY} 

Tue centenary of the Edinburgh Geological Society 
as celebrated on Monday and Tuesday, September 
and 4. A considerable number of invitations had 
xen sent out to kindred societies and institutions both 
home and abroad, and a most gratifying response 
as received. On Monday morning the delegates were 
eived by the president of the society, Sir John 
ett. Naturally the majority came from Scotland 
nd England, but out of a total of sixty visitors, thir- 
on came from the Continent, nine represented the 
olonial Empire and four the United States of Amer- 
,, Following this reception, the whole party, includ- 
g many fellows of the society, had lunch in the city 
nd proceeded to visit the Royal Scottish Museum, 
here the various exhibits were demonstrated by the 
useum staff. Afterwards a visit was paid to the 
fices of the Scottish braneh of H. M. Geological Sur- 
ey. Here all branches of the work were illustrated 
y carefully prepared exhibits including photographs, 
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iealth Maps, rock collections and models. On Monday eve- 
ledge Miming the fellows of the society and the delegates were 
mat-fmmeceived by the Lord Provust and Town Council of the 
rove fmmty. Tuesday’s program opened in the geology de- 

artment of the university with a welcome by the 
ts of i@rincipal, Sir Thomas Holland, who gave an address 
rmet fmm the position of geology at the time the society was 
pu fimmounded. This was followed by addresses by Pro- 
d «-fimessor I. D. Adams, of Montreal, who dealt with the 
ain Mmmeginnings of Canadian geological survey. Professor 


thi’. F. Kolderup, of Bergen, compared the geology of 
8, orway with that of Seotland, and Professor Baron 


n el fmme Geer gave an interesting summary of the work on 
ssi mmerve-clays and their possible use in correlating gla- 
», It fBal deposits throughout the world. Professor W. N. 
xter-Mimpenson, of New Zealand, described the work of Sir 
, the fames Hector, who was a graduate of the University 
arial Edinburgh and a member of the society and initi- 
sony feted the geological survey of New Zealand. The after- 

bon was deyoted to a tour of places of geological 
eter fmterest within the city. The celebrations were brought 
hott 2 close on Tuesday evening when the society enter- 
aso mined its delegates to a dinner. 
ver 

E SCHOOL OF FORESTRY AND CONSER- 

veh VATION AT THE UNIVERSITY OF 
“ie MICHIGAN 
ring THE regents of the University of Michigan at a 
wtf **t meeting approved the action of the Faculty 
oak the School of Forestry and Conservation whereby 
rid Ee’ ‘Ollowing changes in existing programs of study 
rity id requirements for graduation were enacted: 


1 Nature. 
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That the school hereafter offer two main programs of 
study in Forest Production and in Wood Utilization. 
The first will aim to meet the needs of those who desire 
to go into some phase of forest protection, forest manage- 
ment or forest utilization, including wild life manage- 
ment and administration, or who desire a broad basic 
training in the various branches of forestry. The second 
will aim to meet the needs of those who are interested 
in obtaining a broad knowledge of the whole field of 
wood technology and wood utilization and who are lock- 
ing forward to service as technicians, executives or ad- 
ministrators in one of the industries; and also of those 
who are particularly interested in some one industry or 
in some specific aspect of wood utilization, such as kiln 
drying, wood preservation or timber testing. 

That admission to both programs of study come after 
two years of collegiate preparation, inc’uding certain 
specific subjects which will vary according to the stu- 
dent’s field of interest. Under this arrangement those 
planning to enter the Forest Production program will 
normally take their preforestry work in the College of 
Literature, Science and the Arts; while those planning 
to enter the Wood Utilization program. will normally 
take their preforestry work in the College of Engineering. 

That the requirements for the degrees of Bachelor of 
Science in Forestry and Bachelor of Science in Forestry 
(Wood Utilization) include a minimum <otal credit of 
128 semester hours of which approximately 47 hours 
must be in prescribed forestry subjects in the Forest 
Production program and approximately 40 hours in the 
Wood Utilization program. 

That the requirements for the degrees of Master of 
Forestry and Master of Forestry (Wood Utilization) in- 
clude a minimum total credit of 152 semester hours, of 
which approximately 60 hours must be in forestry sub- 
jects in the Forest Production program and approxi- 
mately 52 hours in the Wood Utilization program. In 
both cases the forestry subjects must include those pre- 
scribed for the bachelor’s degree and such others as may 
be specified by the faculty, together with at least six 
hours of problem work. The use of the degree of Master 
of Science in Forestry will be discontinued by the School 
of Forestry and Conservation, and the degree of Master 
of Science will be granted by the Graduate School to 
students who desire to emphasize forestry in their gradu 
ate work but who do not care to qualify for a profes- 
sional degree. 


The Honorable Charles W. Garfield, of Grand 
Rapids, has presented to the university, for the use 
of the School of Forestry and Conservation, a large 
amount of correspondence relating to the general de- 
velopment of forestry and <onservation in the state, 
to the activities of the Forestry Commission (which 
was the predecessor of the Public Domain Commission 
and the present Department of Conservation), and to 
the establishment of the original Department of 
Forestry in the university. 
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REORGANIZATION OF THE U. S. 
BIOLOGICAL SURVEY 

CoNTINUING a reorganization of the Bureau of Bio- 
logical Survey begun last July, J. N. Darling, chief 
of the survey, has recently consolidated the scientific 
agencies of the bureau into a new Division of Wild 
Life Research. 

The realignment has been made, according to Mr. 
Darling, “to so adjust the faculties and talents exist- 
ing in the bureau that the full foree of our organiza- 
tion may be united in its efforts toward a balanced 
program of wild life conservation and publie service.” 

Establishment of the division follows the setting up 
of a Division of Game Management and a Division 
of Public Relations and the reorganization of the 
Division of Administration. 

The Bureau of Biological Survey is now organized 
in six divisions, as follows: Administration, Public 
Relations, Wild Life Research, Game Management, 
Land Acquisition, and Migratory Waterfowl Pro- 
gram, the last-named having been set up by Mr. Dar- 
ling for the efficient expenditure of emergency funds 
in the Bureau’s wild-life restoration program. 

Dr. W. B. Bell, who has been in charge of the 
Division of Biological Investigations, has been placed 
at the head of the Division of Wild Life Research, 
which includes also the former Divisions of Food 
Habits Research, Fur Resources and Disease Control, 


now designated as sections of the research division. 
Work formerly carried on in the Division of Bio- 
logical Investigations will later be organized in ap- 
propriate sectiors of the new unit, and a regional 
organization is being set up for carrying on field 
investigations and making contacts with universities, 


colleges and other scientific agencies. Ira N. Gabriel- 
son, now director of the Division of Game Manage- 
ment of the Pacific Region, will at the close of the 
approaching hunting season be transferred to Wash- 
ington as assistant administrator of the research 
division. 

W. L. MeAtee, for many years in charge of food- 
habits research, has been designated technical adviser 
and has been attached to the office of the chief of 
the bureau. Clarence Cottam, formerly assistant to 
Mr. McAtee, will be at the head of the Section of 
Food Habits Research in the new unit. 


THE WOODS HOLE MARINE BIOLOGICAL 
LABORATORY 

Tue Deed of Trust Covering Fund for the Endow- 
ment of the Marine Biological Laboratory made in 
1924 provides that once every ten years a Committee 
of Review shall make a study of the work of the 
Marine Biological Laboratory in order to determine 
whether the laboratory is performing valuable services 
in biologieal research and provides for the disposal of 
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the fund in the event that their finding is j, 
negative. It is provided that this committee ¢)., 
of nine members and inelude an official represent, 
of each of the following: the National Academy , 
Sciences, the National Research Council, the An» 
ican Association for the Advancement of Science, aj 
six professors in the field of biology, named, resyy. 
tively, by a majority of vote of the professors of 4 
departments in the field of biology of the followin 
universities: Harvard University, Columbia Unive. 
sity, The University of Chicago, Princeton Unive, 
sity, Yale University and the University of Penns) 
vania. 

The committee of review was constituted as folloy, 


Professor Edwin G. Conklin, representing Princ 
University, chairman; Professor G. N. Calkins, repy 
senting Columbia University; Professor Wesley R. (; 
representing Yale University; Professor Frank R. Lill 
representing The University of Chicago; Professor 1. } 
Morgan, representing The American Association for { 
Advancement of Science; Professor Fernandus Ps 
representing The National Research Council; Profesg 
Charles R. Stockard, representing The National Acadey 
of Sciences; Professor Redney H. True, representi 
University of Pennsylvania, and Professor Alfred (j 
Redfield, representing Harvard University, secretary. 


The first meeting of the committee was held at tlk 
Marine Biological Laboratory, Woods Hole, on Ji 
21. The committee, having made a study of tlie work 
of the laboratory covering the past ten years, reached 
the following conclusions: 


The organization of the laboratory, as embodied ini 
Constitution and By-Laws, continues to operate eff 
tively under the control of professional biologists. 
large number of investigators who have worked at 
laboratory as shown by Exhibits III and V, draw 
they have been from more than four hundred instit 
tions in this country and in many foreign lands, ini 
cates the breadth of the 'aboratory’s influence and s# 
vices. The laboratory is especially well equipped 
researches in general bicingy, experimental zoology 
botany, embryology, physiology, biochemistry, biophyst 
and other branches of the biological sciences. lis 
search rooms, apparatus and facilities are excellent, al 
during the summer these are used to capacity. Livi 
material for research is abundaut, and is promptly 
plied by the Collecting (Supply) Department. The | 
brary is generally recognized as one of the best biologit 
libraries in the country; and, as shown by Exhibit V! 
has increased about threefold during the past decennil 
It is freely accessible to investigators and is extensit) 
used. General lectures and conferences are given at !? 
twice a week throughout the summer session. They # 
largely attended and in general are very instructive 
stimulating. One of the most important features 
the laboratory is the close personal association of W° 
ers in many fields over considerable periods of ‘i 
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ris is one of the chief attractions of the Marine Bio- 
pgical Laboratory. 

The committee consequently voted unanimously that 
he Marine Biological Laboratory is performing valu- 
ble services in biological research. 


RECENT DEATHS AND MEMORIALS 
Proressor WiLLIAM H. Ecxo.s, professor of mathe- 
raties at the University of Virginia since 1891, died 
this home in his seventy-fifth year on September 25. 
Professor Echols was engaged in teaching until the 
sme of his death. 


Dr. THomMAS Epwarp SatTTerRTHWAITE, one of the 
ounders and a former president of the American 
herapeutie Society, a founder of the American Col- 
ee of Physicians, author of several medical treatises, 
ied on September 19. He was ninety-one years old. 


Dr. FrepA DEeTMERS, curator of the herbarium of 
ne University of Southern California, formerly of 
he Ohio State University and its Experiment Station, 
ied on September 5 at the age of sixty-eight years. 


Tue eighty-sixth anniversary of the birth of Ed- 
ard Livingston Trudeau will be observed at Saranac 
ake, N. Y., on October 5, when officials of the State 
ommittee on Tubereulosis and Public Health présent 
» Trudeau Sanatorium a likeness of the little red cot- 


red (j 


at {Mtace which he built in pioneering the outdoor type of 
| Juyanatorium in America. The presentation will serve 
Work a preview of the picture of the cottage which has 


ached 






In honor of the eighty-fifth birthday of Dr. Ivan 
P. Pavlov, the Soviet Government has awarded to him 
n annual pension of 20,000 rubles and a fund of a 
million rubles has been made available for the en- 
argement of the physiological laboratories in Lenin- 
prad. In addition, five Pavlov scholarships of the 
alue of 6,000 rubles each, to be awarded annually 
or physiological research, have been established. A 
omplete edition of Dr. Pavlov’s works will be pub- 
ished by the Soviet Academy of Sciences. 


Sim RicHarD GLAZEBROOK, director of the British 
National Physical Laboratory from 1897 to 1919, cele- 
rated his eightieth birthday on September 18. 


YesHiva COLLEGE will confer the degree of doctor 
of humane letters on Professor Albert Einstein, of 
ie Institute for Advanced Studies at Princeton, 
N. J., at the opening exercises on October 8. Dr. 
instein will make an address. Other speakers will 
iclude Governor Lehman, Herman Bernstein, for- 
merly United States Minister to Albania; Dr. David 
Hugene Smith, professor emeritus of mathematics, 
olumbia University, and member of the Yeshiva Col- 
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been reproduced as the design of this year’s health 
seals of the National Tuberculosis Association. The 
ceremony will take place in front of the cottage on 
Mount Pisgah where fifty years ago its building was 
begun. Those who are expected to be present in- 
elude George J. Melbach, executive secretary of the 
committee, and members of his staff; Dr. Edward R. 
Baldwin, director of the Edward L. Trudeau Founda- 
tion; Dr. Fred H. Heise, medical director of Trudeau 
Sanatorium; Dr. John Steidl, Dr. Francis B. Trudeau, 
son of the founder of the sanatorium, and Ernest H. 
Wood, secretary of the Saranac Lake Society for the 
Control of Tuberculosis. 


THe Paris correspondent of the Jowrnal of the 
American Medical Association writes that the monu- 
ment erected to the memory of Dr. Roux in the gar- 
dens of the Hépital des Enfants-malades was dedicated 
recently in connection with the holding of the interna- 
tional congress of French-speaking pediatricians in 
Paris. The monument consists of a large low relief, 
the work of the seulptor Rouche, which represents 
Roux in his laboratory examining a microscopic speci- 
men. At the dedicatory ceremonies Dr. Martin, who 
was the collaborator of Roux at the Institut Pasteur 
in his diseoveries of antidiphtheritic serotherapy, gave 
a biographie sketch interspersed with personal remi- 
niseences, while Professor Marfan emphasized the im- 
portance of this discovery. The ceremonies were at- 
tended by many official delegates. 


SCIENTIFIC NOTES AND NEWS 


lege Council, and Dr. B. Revel, president of the 
college. 


Dr. J. R. Karz, of the University of Amsterdam, 
and Professor Farrington Daniels, of the University 
of Wisconsin, will be non-resident lecturers in chem- 
istry during the coming year at Cornell University. 


Dr. WriiiaAm SALANT, director of the section on 
pharmacological research at the Biological Laboratory 
at Cold Spring Harbor, N. Y., has been elected guest 
professor of pharmacology at the New York Homeo- 
pathie Medical College and Flower Hospital. 


Two hundred and seventy-five former students of 
Dr. R. C. Sehiedt, professor emeritus of biology at 
Franklin and Marshall College, gave a dinner at Lan- 
caster, Pa., in honor of his seventy-fifth birthday on 
September 21. The sum of five thousand dollars was 
raised toward the endowment of a fellowship, to be 
awarded to a graduate of the college for study in an 
American or foreign university. An edition of thirty 
etchings of Dr. Schiedt, by Walter Tittle, and a larger 
edition of photogravure reproductions were made for 





310 


distribution to the contributors to the fund. Pro- 
fessor W. A. Kepner, of the University of Virginia, 
was one of the speakers, and Professor A. A. Schaef- 
fer, of Temple University, was chairman of the eom- 
mittee. 


THE Society of Sigma Xi has announced a grant to 
Dr. H. R. DeSilva, professor of psychology at the 
Massachusetts State College, for work on the correla- 
tion of body voltage changes with basal metabolism 
by gasometrie methods. 


Dr. HersBert U. WitiaMs, professor of pathology 
and bacteriology in the School of Medicine of the Uni- 
versity of Buffalo, has retired after more than forty 
years of teaching. 

S. C. Houuister, professor of structvral engineer- 
ing at Purdue University, has been appointed director 
of the School of Civil Engineering at Cornell Uni- 
versity. 

Dr. ARTHUR CHARLES BACHMEYER, since 1925 dean 
of the College of Medicine of the University of Cin- 
cinnati, has been appointed director of the University 
Clinies of the University of Chicago to sueceed Dr. 
Henry S. Houghton, who has resigned to return to 
China as advisory representative of the China Medical 
Board, which owns and supports the Peiping Union 
Medical College. Dr. Houghton’s resignation and the 
appointment of Dr. Bachmeyer become effective on 


January 1, 1935. Dr. Houghton, who was formerly 
dean of the Medical College of the University of 
Iowa, has been director of the clinies and associate 
dean of the Division of Biological Sciences since 1933. 


Proressor E. R. McKeer, formerly associate pro- 
fessor of electrical engineering at the Iowa State 
College, will succeed the late Professor L. P. Dick- 
inson as head of the department of electrical engi- 
neering of the University of Vermont. 


Dr. Pav HemMKE has been appointed professor 
and head of the department of aeronautical engineer- 
ing at the Rensselaer Polytechnic Institute, the ap- 
pointment to take effect in September, 1935. Dr. 
Hemke has been professor of aeronautics and mathe- 
matics at the U. S. Naval Academy and at the Case 
Sehool of Applied Science. 


At the Ohio State University, Dr. Carl L. Spohr 
has been made acting chairman of the department of 
pathology, succeeding the late Dr. Ernest Scott. 


Ernest P. Goopricn, formerly Commissioner of 
Sanitation of New York City, has been appointed 
director of the new public works and construction 
courses in the New York University College of Engi- 
neering. Mr. Goodrich will supervise a group of five 
courses planned and arranged by Professor Thorn- 
dike Saville, who has been granted leave of absence 
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to direct a national survey of water resources fo, ; 
U. S. Department of the Interior. 


Dr. Frank M. Scuerrz, formerly of the Fy, 
Nitrogen Research Laboratory of the U. S. De, 
ment of Agriculture, known for his investigation, , 
the chloroplast pigments and particularly chlorophy 
has been appointed director of research of The Ang 
ican Chlorophyll Company, of Washington, D. ¢. 


Dr. B. E. DAnuGRen has been appointed euraip 
of the department of botany, and Henry W. Nich 
curator of the department of geology at the Fiaj 
Museum of Natural History. Dr. Dahlgren has hp 
a member of the botanical staff of the museum gi» 
1909. Mr. Nichols joined the staff in 1894, and y, 
associate curator of geology for many years. Since { 
death in November, 1933, of Dr. Oliver C. Farringy 
Mr. Nichols has been acting curator of the dep; 
ment. 


Dr. Pau F. Russewn, of the International Heal 
Division of the Rockefeller Foundation, has been & 
tailed for malaria research at the All-India Insiity 
of Hygiene and Publie Health, Caleutta. For near 
five years Dr. Russell has been in charge of malarj 
investigations, at the Bureau of Science, Mani 
A 


JoHN B, Wuirney, who spent two years in tl 
Soviet Union in a consulting capavity, has been i 
vited by the Soviet Government to return, and saild 
early in September to make his headquarters i 
Moscow. 


Frank ApAms, professor of irrigation investig 
tions and practise at the College of Agriculture of 
University of California, who has been given leave: 
absence from August 1, 1934, to January 31, 1935,1 
in Washington, to work out for the Reclamati 
Service a policy for irrigation development. He wi 
prepare a report for Dr. Elwood Mead, Commission 
of Reclamation, U. S. Department of. the Intenu 


Dr. ALExIs CARREL, of the Rockefeller Institute it 
Medical Research, returned from France on Sepit 
ber 25. 


Dr. Frank D. Kern, head of the department 
botany at the Pennsylvania State College and dean‘ 
the Graduate School, has returned after a year’s lea 
of absence during which he served as acting dean & 
the College of Agriculture of the University of Puetil 
Rico. He is sueeéeded by Professor Harry G. Ps 
inson, head of the department of agricultural edu 
tion at the State College. 


Dr. Tracy I. Storer, professor of zoology at 
Davis Branch of the College of Agriculture of 
University of California, has returned from a trip 
Europe where he went to study methods used in 
















for ty pomie vertebrate zoology. Dr. Storer was absent dur- 


ing the spring semester on Sabbatical leave. 


Dr. RexrorD G. TuGweELL, Under Secretary of 
Agriculture, will speak on October 22 at the open- 
ing in Rome of the International Institute of Agri- 
culture, to which he is a delegate. 







Dr. A. R. Moore, professor of general physiology 
at the University of Oregon, who has recently re- 
tuned from Sendai, Japan, where he was Rockefeller 
visiting professor of physiology, will deliver a series 
of lectures from October 15 to 20 at the College of 
Medicine of the University of Illinois, under the aus- 
pices of the Graduate School. The lectures will be on 
“The Physiological Basis of Individuality in the 
Early Embryo and in Elementary Forms.” 














Last year the Rensselaer Chapter of Sigma Xi 
sponsored a series of six lectures, open to the public, 
and given by authorities in various fields, the average 
attendance at which was approximately four hundred, 
including members and their guests. The chapter has 
arranged a similar series of lectures for the coming 
year, and the following have expressed their willing- 
ness to speak: Dr. Wilder D. Bancroft, Cornell Uni- 
versity; Dr. Harold C. Urey, Columbia University; 
Dr. Matthew Luckiesh, director of the Nela Labora- 
tories, Cleveland; Dr. Edgar Allen, Yale University ; 
Dr. Harold Larrabee, Union College, N. Y., and Dr. 
Benjamin Boss, direetor of the Dudley Observatory, 
Albany, N. Y. Others have accepted tentatively if 
satisfactory dates can be arranged. The first lecture 
of the series will be given on Friday evening, October 
19, by Dr. Baneroft. His subject will be “Alcoholism, 
Morphinism and Insomnia.” 


Tue Eleectrnchemieal Society held its annual meet- 
ing in New York City on September 28 under the 
presidency of Professor Hiram S. Lukens, head of 
the department of chemistry of the University of 
Pennsylvania. The speakers at the dinner included 
8. G. Hibben, of the Westinghouse Lamp Company; 
Dr. Colin G. Fink, of Columbia University, and James 
H. Critehett, of the Union Carbide and Carbon Cor- 
poration. 








































A Nationan Association of Science Writers has 
been founded, the activé membership of which is 
limited to staff members of newspapers and press 
associations that devote their major efforts to the field 
of science. Charter members are Howard Blakeslee, 
Science editor of the Associated Press; Ferry B. 
Colton, assistant science editor of the Associated 
Press; Watson Davis, director of Science Service; 
David Dietz, science editor of the Seripps-Howard 
newspapers; Vietor Henderson, of the Philadelphia 
Inquirer; Thomas R. Henry, of the Washington Star; 
Waldemar Kaempffert, science editor of The New 
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York Times; Gobind Behari Lal, science editor of the 
Hearst Newspapers; William L. Laurence, science 
news editor of The New York Times; John J. O'Neill, 
science editor of The New York Herald-Tribune; 
Robert D. Potter, staff writer in physics and chem- 
istry, Seience Service. Mr. Dietz has been elected 
president of the association. One honorary member 
has been elected, Austin H. Clark, of the Smithsonian 
Institution. Mr. Clark is press director of the Amer- 
ican Association for the Advancement of Science. 
The purpose of the National Association of Science 
Writers, as set forth in its constitution, is “to foster 
the dissemination of accurate scientific knowledge by 
the press of the nation in cooperation with scientific 
organizations and individual scientists.” 


Members of the Northeastern Section of the Amer- 
ican Society of Agricultural Engineers will hold a 
joint meeting with the New England Rural EHlectri- 
fication Institute at Massachusetts State College, on 
October 17, 18 and 19. The program will cover a 
wide field of subject matter including a report of 
government surveys on the housing need on farms, 
drainage with dynamite, and the use of light traps 
in the orchards for controlling pests. A new type of 
sterilizer for the farm dairy will be demonstrated and 
new developments in electric brooding will be re- 
ported. On Thursday afternoon Dr. Hugh P. Baker, 
president of the college, will extend a welcome to the 
visitors. E. H. Thompson, president of the Federal 
Land Bank of Springfield, will discuss “Agricultural 
Credit,” and Frederick M. Feiker, secretary of the 
American Engineering Council, will speak of “The 
Responsibility of the Engineer in the Present Na- 
tional Emergency.” 


THE Journal of the American Medical Association 
reports that plans for the second International Neuro- 
logic Congress, to be held in London from July 29 
to August 2, 1935, have been announced by the com- 
mittee for the United States, of which Dr. Bernard 
Sachs, New York, is chairman and Dr. Henry Alsop 
Riley, New York, secretary. Four topies have been 
chosen for consideration: the epilepsies, physiology 
and pathology of the cerebrospinal fluid, functions of 
the frontal lobe, and the hypothalamus and the cere- 
bral representation of the autonomic system. These 
subjects will be presented at morning sessions, and 
afternoon sessions will be devoted to discussion of 
miscellaneous topics. Any recognized neurologist or 
psychiatrist may submit titles for presentation at the 
miscellaneous sessions. Such titles, accompanied by 
brief abstracts, must be submitted to the United 
States committee before January 15, 1935, in En- 
glish, French or German. Those accepted will be 
forwarded to the secretaiy general in London for 
final consideration. The maximum time for presenta- 
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tion will be ten minutes. Candidates for membership 
may apply either through the national committee or 
through the secretary general of the congress, Dr. S. 
A. Kinnier Wilson, 14 Harley Street, London. 
Thomas Cook and Son are official travel agents for 
the congress, and arrangements for traveling and 
hotel accommodations may be made through them. 
Requests for application blanks and the submission 
of titles should be made as soon as practieable. In 
addition to Dr. Sachs and Dr. Riley, members of the 
committee are Drs. Harvey Cushing, Yale University 
Medical School; Charles L. Dana, Woodstock, Vt.; 
Adolf Meyer, Baltimore, and Frederick Tilney, New 
York. Dr. Riley’s address is 117 East Seventy- 
Second Street, New York. 


THE New York Homeopathic Medical College and 
Flower Hospital is entering upon its seventy-fifth 
year since the charter was granted in 1860. The 
Board of Trustees has designated June, 1935, as the 
time for formal celebration of the anniversary. Pro- 
fessor Lindsley F. Cocheu has been appointed chair- 
man of the Committee on Arrangements. 


THE School of Medicine, George Washington Uni- 
versity, of which Dr. E. B. McKinley is dean, cele- 
brated the opening of the one hundred and tenth aea- 
demic year on September 19 in Washington, D. C. 
Addresses were delivered by President Cloyd Heck 
Marvin, of the university, and Dr. William J. Mal- 
lory, professor of medicine. Among the visitors and 
guests present were Professor John Reenstierna, of 
the department of bacteriology of the University of 
Upsala, Sweden; Captain Harold Smith, eomman- 
dant, U. S. Navy Medical School, and Colonel P. 
W. Huntington, commandant, U. S. Army Medical 
School. 


AN affiliation has been effected between the New 
York Post-Graduate Medical School and Hospital of 
Columbia University and the Stuyvesant Square Hos- 
pital, formerly known as the New York Skin and 
Cancer Hospital. According to the terms of the agree- 
ment, which went into effect on September 1, the 
Stuyvesant Square Hospital maintains its identity. 
Both the Stuyvesant Square and the Post-Graduate 
Hospitals were founded in the same year—1882—and 
are pioneers in their respective fields. 


SCIENCE 


VoL. 80, No. 2075 


Nature states that the report of the Council of ¢, 
British Association, adopted by the General Committy 
at Aberdeen on September 5, records that the log 
committee for the Leicester meeting has presented th, 
sum of £1,000 to the association, being the unexpende 
balance of the fund raised locally for the purposes of 
the meeting. This gift has been accepted, and th 
sum will be invested to form a Leicester and Leiceste. 
shire Fund, the interest of which will be used “to a. 
sist by scholarship or otherwise a student or student 
working for the advancement of science.” 


THE Alpha Chi Sigma banquet was held in conjune. 
tion with the national meeting of the American Chen. 
ical Society at Cleveland on September 11. Two hu. 
dred and forty men were present, representing 3 
chapters. Mr. John E. Schunck, of the Ohio Carbo 
Company, Cleveland, Ohio, served as _ toastmaster, 
Other speakers were: Dr. U. V. Redman, past pres. 
dent of the American Chennical Society and president 
of the Bakelite Corporation; Dr. Charles A. Mann (3 
past president of the fraternity), head of the depart. 
ment of chemical engineering, University of Minn. 
sota; Dr. Wm. R. Veazey, director, department of 
chemistry, Case School of Applied Science; Dr. H. £. 
Howe, editor of Industrial and Engineering Chen 
istry, and H. E. Wiedemann, executive head of tle 
fraternity and consulting chemist of St. Louis. 4 
guest of honor was Dr. L. F. Work, president of the 
Phi Lambda Upsilon Fraternity. Souvenirs furniske 
by the Ohio Carbon Company were given in the fom 
of a “Cleanaire,” a device for keeping air in refng- 
erators pure and wholesome. Dr. W. A. Noyes, Sr, 
professor emeritus, University of Illinois, held the 
lucky number and was awarded a set of gold-plated 
analytical weights donated by the J. T. Baker Com 
pany. Thirty-five other prizes were furnished by tle 
Aluminum Company of America, The Chemical Rub 
ber Company, The Central Scientifie Supply Con- 
pany, Handbook Publishers, Inc., and the Bakelite 
Corporation. The banquet was arranged by the Cleve 
land professional group of the fraternity under dire 
tion of Dr. I. W. Brandel, of the Ohio Carbon Con- 
pany, and W. K. Lonsdale, of the James Herron Cot- 
pany, Cleveland. Cooperation on the part of commit 
teemen of the American Chemicai Society conventio 
contributed to the sueeess of the evening. 


DISCUSSION 


THE STRUCTURE OF THE CHROMOSOMES 
IN THE SALIVARY GLANDS OF 
DROSOPHILA 


THE recent discovery of Professor T. §. Painter! 
has attracted the attention of geneticists throughout 
the world. In all genetical laboratories the structure 


i SCIENCE, 78: 2034, 585, December 22, 1933. 


of the chromosomes in the salivary glands of Dr 
sophila of different genotypes, having inversions, del 
ciencies, translocations, ete., is being studied, and th 
cytological picture is being compared with the genet 
eal chromosome-map. I have seen hundreds 
preparations of salivary glands of different Diptet 
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made in the genetical and cytological departments of 


my Institute of Experimental Biology. Professor 
H. J. Muller, of the University of Texas, has also 


of the 
tte 


"a demonstrated to me a series of very good prepara- 
ended fame 11005 of Drosophila having various abnormalities in 
ses of fame th? X-chromosome, made in the Institute of Genetics 
dt the of the Academy of Sciences in Leningrad. 
ester. I do not wish here to advance an opinion about the 
10 as. ME genetical correspondence between the segments of the 
denis EE chromosomes in the salivary glands and the definite 
loci in the genetical map of Drosophila. The gen- 
eral scheme of this has been given by T. 8. Painter 
june MM ond the details are being worked out by him and 
hen. HF other geneticists. But the question concerning the 


hut- HM origin of such extraordinary structures as the enor- 
§ 9M nous chromosomes in the cells of the salivary glands 
thon HM of insects is also of general interest. 

ster In every microscopic section through larvae of 
rel Drosophila, nuclei of different sizes are to be seen; 
dent some of them are many times larger than others. In 
0 (00M jiver cells of mammals Jakoby? has found that the 
an sizes of different nuclei increase in a constant ratio, 
inne: He: 2, 4:8, ete.; he comes to the conclusion that some- 
t of MM thing in these nuclei has been divided into two parts 
LE 1, 2, 3 or 4, ete., times. From the work of S. L. 
“ Frolova® we know that the large size of the nuclei of 
| tracheal cells depends on their tetraploidy, and in 
rectal glands very large nuclei are octoploid. The 
nuclei of salivary glands have the same diploid num- 
ber of chromosomes as normal somatic cells, but these 
chromosomes are enormous. What nuclear structures 
are multiplied in the development of these chromo- 
somes ? 

I think that the size of the chromosomes in the 
salivary glands is determined through the multiplica- 
tion of genonemes. By this term I designate the axial 
thread of the chromosome, in which the geneticists 
locate the linear combination of genes; the cytologists 
call it generally the “axoneme” or “chromonema.” In 





a stained preparations the genoneme remains almost 
a colorless, but at certain points small masses of chro- 
a matin—the euromomeres—are attached to it. In the 
. normal chromosome there is usually only one geno- 
me ba before cell-division this genoneme has become 
* divided into two threads. I postulate that in the cells 
of the salivary gland, which have lost the ability of 
reproduction by mitosis, the genonemes have become 
divided four times, whereas the chromosome has re- 
mained undivided but’ has grown correspondingly. 
. Fig. 1 represents the scheme of such a chromosome 


P in Diptera: 16 genonemes are to be seen in the chro- 
j moplasma: they are well distinguishable in Chiro- 
tomus and proceed in parallel spirals near the surface 


? Arch. Entw. Mech., Bd. 106, S. 124, 1925. 
*Ztschr. f. Zellf. wu. mikr. Anat., Bd. 3, H. 3, 1926. 
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Fig. 1. 


of the chromosome. At intervals of unequal size they 
carry deeply stained chromomeres, which are some- 
times very small granules, sometimes large and united 
into transverse disks.. In many cases it is easy to 
count the number of small chromomeres not only in 
stained preparations but even in living cells of Chi- 
ronomus and in microphotographs of living cells. As 
the disks usually remain at right angles to the optical 
axis, only half of the chromomeres, i.e., 8-9, are seen 
in the photo. The number of genonemes in the chro- 
mosomes of Chironomus corresponds strictly to the 
number of chromomeres; in Drosophila the genonemes 
are less distinct, but the number of chromomeres is 
the same. The genonemes and the chromomeres lie 
in the chromoplasm. 

The nuclei of some other glandular cells in Diptera 
(intestinal tract and others) have the same structure, 
but the number of genonemes in their chromosomes is 
perhaps smaller. 

It is diffieult to decide what structure corresponds 
to the gene—the chromomere or the piece of geno- 
neme between two chromomeres. The latter assump- 
tion seems to me more probable. The most recent dis- 
coveries of Heitz* prove that in the chromosomes of 
Drosophila the inactive parts are stained more 
strongly, in contrast to the active parts, and we may 
therefore suppose that the chromatin granules and 
the “disks” are only joints between the genes, and the 
points where the crossing-over takes place. But this 
is only a hypothesis, developed on the basis of my 
other hypothesis concerning the molecular structure 
of chromosomes, published in 1927.5 

Nic. Kourzorr 

INSTITUTE OF EXPERIMENTAL BIOLOGY 

Moscow 


4 Ibid., Bd. 2, H. 1-2, 8. 237, 1933. 
5 Biol. Zentrbl., Bd. 48, H. 6, 1928. 
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THE EXPERIMENTAL DETERMINATION OF 
CASTE DIFFERENTIATION IN 
TERMITES 


THE various theories of caste differentiation in 
termites, both intrinsic and extrinsic, are based en- 
tirely on results secured from anatomical and morpho- 
metrical studies, supplemented in a few instances by 
observations on colony development. By using ex- 
perimental methods I have secured the following 
results, and from them drawn conclusions, concerning 
the differentiation of castes in Zootermopsis angusti- 
collis Hagen. This work was conducted at the Uni- 
versity of California. 

In groups of 50 nymphs containing both male and 
female individuals isolated from functional reproduc- 
tives, dark straw-colored supplementary reproduc- 
tives of both sexes develop within from 35 to 50 
days after isolation. These supplementary reproduc- 
tives ordinarily develop from nymphs in the fifth and 
sixth instars, occasionally from individuals in the 
fourth or seventh instar. They may be apterous or 
may bear wing pads which range in size from mere 
flanges to pads comparable in size to those of the 
seventh instar nymph approaching alation. 

In the presence of one functional reproductive of 
either sex in such isolated groups no supplmentary 
reproductives of that sex develop and, conversely, in 
the absence of a functional reproductive of either sex 
in such isolated groups supplementary reproductives 
of that sex develop. 

Nymphs of the fifth and sixth instar isolated singly 
for 45 days exhibited reproductive potentialities, as 
shown by the increase in the size of the eggs in the 
ovaries of the females and by the fact that when a 
male and female previously isolated were later mated 
they produced eggs from 30 to 35 days sooner than 
pairs of nymphs which had remained in the presence 
of functional reproductives prior to mating. 

By feeding aleohol or ether extracts of the bodies 
of functional queens to groups of nymphs in the fifth 
and sixth instars it was possible to increase materially 
the time required for the development of female sup- 
plementary reproductives in groups isolated from 
functional reproductives. The time required for the 
development of male supplementary reproductives 
from nymphs thus fed in these groups was, however, 
not at all delayed. 

It is evident in the light of these results that dif- 
ferential feeding (i.e., the feeding of a special “diet 
to certain nymphs such as oral or anal contributions 
from other members of the group) is inadequate to 
explain the production of supplementary reproduc- 
tives. Likewise, it is exceedingly improbable that 


supplementary reproductives are genetically deter- 
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mined as such. The results are, however, in aceg,i 
with the inhibition theory, put forward by Pickens: 
which holds that functional reproductives of each sq 
produce respectively a substance which, when eate, 
by the nymphs of a group, inhibits the developmey 
of the reproductive organs in the nymphs of that sey 
This material is thought to be distributed normaly 
throughout the group by grooming. 

The results indicate that all members of the colony, 
except the true pseudo-soldier nymph and the tr» 
adult soldier, are potentially reproductive and, with 
the exception of the wing-padded nymph of the lat. 
seventh instar and the first form reproductive, ¢ay 
develop into supplementary reproductives in th 
proper environment. Supplementary reproductives 
are examples of neoteny. 

In incipient colonies of Z. angusticollis only on 
soldier develops during the first year of colony life 
This soldier is always present in the colony within 7} 
days after the first egg hatches and is always in the 
fifth instar. By removing the first and successively 
produced soldiers from such an incipient group it has 
been possible to secure as many as six such soldier 
from one colony during the first year. In incipient 
colonies to which soldiers were added before the ap. 
pearance of the first pseudo-soldier nymph no soldiers 
developed. The presence of older nymphs, added to 
incipient colonies at the time of establishment, r. 
tarded the progression of nymphs through the first 
four instars and either delayed or inhibited the 
development of soldiers during the first year. 

These results point clearly to the fact that the 
assumption of the soldier form by one nymph in an 
incipient colony is closely associated with the rele- 
tionships which exist between the members of the 
group. Too much emphasis ean not be placed on the 
importance of recognizing the integrity of a termite 
community. By removing a certain single individual 
from the group the balance of the colony may be 9 
disturbed as to result in a change of the normal devel- 
opment of members of the group. Likewise, the addi- 
tion of a certain single individual at certain stages 
of development of the colony may alter this balance 
to such an extent that the course of development of 
certain individuals may be delayed or even entirely 
prevented. Such vital modifications of individual de- 
velopment resulting from such slight changes i 
colony composition illustrate the importance of indi 
vidual interrelationships in maintaining the delicately 
balanced unity of a termite community. A 


Gorpon B. CAstLe 
UNIVERSITY OF MONTANA 
MISSOULA 


1A. L. Pickens, Pan-Pacific Ent., 8: 178-180, 1932. 
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‘ori 7 yNSATURATED PETROLEUM OILS AS 
ns, INSECTICIDES? 
SarvRATED petroleum oils have shown an increasing 
<o as insecticides for several years, owing to their 
erally satisfactory performance, to the absence of 
nitable substitutes and to the belief that saturation 
ie, removal of most of the unsaturated hydro- 
srbons) was essential to the safe use of the oils on 
onder plants. 
Recent studies by the writer have indicated that 
,dical departures from the standard practise may be 
yossible with the result that the use of an easily avail- 
ble and low-priced class of oils will become feasible. 
the Diesel fuel oils, at present used freely in the 
Ves Tawaiian Islands as weed killers, have proved effec- 
ive insecticides and their toxic effects on plants have 
One MMecn practically completely mitigated. 
ife Briefly, the oils are emulsified on a colloidal clay 
1% @iarrier such as Bentonite. They are then diluted in 
the Hthe spray tank in such a manner that the hydration 
ely mf the oil-charged Bentonite particles is greatly in- 
has Mmreased and, conversely, the toxic effects of the oils 
ers Mn plants eliminated. This process, which in practise 
; extremely simple, is essentially one of acidifying 
he spray water prior to adding the concentrated 
mulsion. 
Field tests have shown that a 1 per cent. dilution 
yf a concentrated emulsion containing 50 per cent. 
miesel oil is adequate for control of the pineapple 
mealy bug (Pseudococcus brevipes Ckl.), on pine- 
pple and repeated sprays of from 1 per cent. to 4 
per cent. have shown no phytocidal action. Prelimi- 
lary experiments on citrus have given excellent con- 
la- ol of green seale (Coccus viridis Gn.) when a 3 per 
he @meent. dilution was used and no deleterious effects on 
he he plants have been noted. 
te Details of these studies will be presented in full 
al ater, 
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;. ge -ANT SPACING, A MAJOR FACTOR IN THE 
LOCAL ADAPTATION OF STRAW- 


: BERRY VARIETIES 

f SrupiEs? of the responses of the strawberry plant 
' 0 various factors have indicated that photoperiod- 
" asm, temperature and duration of the rest period 
. letermine the general adaptation of varieties in the 
, humid regions of the United States. The commercial 
. varieties of the South grow vigorously during the 


hort days of early spring and when planted in the 


‘Published with the approval of the director as Mis- 
llaneous Paper No, 13, of the Pineapple Experiment 
Station, University of Hawaii. 
1Geo. M. Darrow and Geo. F. Waldo, ‘‘ The Practical 
Significance of Increasing the Daily Light Period of 
Winter for Strawberry Breeding,’’ Science 69: 496-497, 
1929; ‘*Fruit-bud Formation in the Strawberry in 
pring in Southeastern States,’’ Science 72: 349-350, 
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North become over-vegetative and unfruitful. North- 
ern varieties, on the other hand, require the long days 
of midsummer for full growth and when taken South 
grow weakly and gradually succumb. Howard 17, 
for example, finally died out when planted at Willard, 
N. C. 

The rather sharply limited adaptation of straw- 
berry varieties of northeastern United States, with the 
exception of Howard 17, as compared with varieties 
of the southern and Pacific coast states, is traceable 
in part to photoperiodic and temperature reactions 
and to the effect of environment on susceptibility to 
leaf spot, leaf scorch and root rot, but apparently 
even more to differences in the number of plants in a 
given area. The wide adaptability of Howard 17 is 
apparently related to its limited production of run- 
ner plants, which, in Maryland at least, are not gen- 
erally initiated after August 15. 

Careful observations during the current season of 
the new varieties, Dorsett and Fairfax, and the older 
variety, Blakemore, all introductions of the U. S. 
Department of Agriculture, support the explanation 
that spacing is the chief factor in the local adapta- 
tion of strawberry varieties. At Willard, N. C., the 
yields of Blakemore plants grown under various spac- 
ing systems, ranging from an average of over 30 
plants to only two thirds of a single plant per square 
foot, were strikingly different. The yields with 30, 
4.0, 1.8, and 2/3 of a plant per square foot were, 
respectively, 42, 119, 131 and 99 bushel crates of 
marketable fruit per acre. Observations in fields of 
Dorsett, Fairfax, and other varieties in other straw- 
berry sections indicated that the number of plants per 
given area is the chief, though not the sole, factor in 
determining adaptation. 

Apparently in varieties such as Blakemore and 
Dorsett, where vigor of plant may be expressed by the 
production of many runners, yields may be increased 
by restricting the number of runner plants to the op- 
timum number per square foot. Runner restriction, 
conserving as it does the soil nutrients and moisture, 
tends toward more crowns, more fruit buds and more 
fruit per plant. 

In conclusion, the author emphasizes that poten- 
tially valuable new seedlings may be discarded and 
that new varieties have been and are being rejected 
simply because the plants have been grown in too 
dense stands. In testing seedlings or varieties a 
stand of 1 to 4 plants per square foot by July seems 
near the optimum. All later runners should be re- 
moved at frequent intervals. Culture should, of 
course, be such as to maintain in the greatest degree 
the vigor of the remaining plants. 


GrorceE M. Darrow 
U. 8S. DEPARTMENT OF AGRICULTURE 
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THE ROLE OF FUNGI IN THE DIET OF 
TERMITES 

TERMITES of the species Zootermopsis angusticollis 
(Hagen) were fed individually and in groups on 
various fungus-containing and fungus-free diets. 

When fed on rotten, fungus-containing Monterey 
pine, individually isolated termites, while suffering an 
initial loss in average dry weight and milligrams of 
nitrogen per termite, possibly due to a lag in adjust- 
ment to the condition of isolation, showed finally sig- 
nificant increase in weight and in nitrogen per 
termite and exhibited normal appearance and activ- 
ity. Individually isolated termites on sound, fungus- 
free Monterey pine, on the other hand, showed an 
even greater initial loss in weight and nitrogen per 
termite and failed to make any significant gain in 
weight or nitrogen during the course of the experi- 
ment. They were sluggish in activity, abnormal in 
appearance, and those which died showed a reduced 
intestinal protozoan fauna. 

Termites kept in groups on rotten, fungus-contain- 
ing Douglas fir also showed better growth than those 
on sound, fungus-free Douglas fir, as evidenced by 
the greater increase in average dry weight per termite 
and the more rapid passage through successive instars 
of the termites on rotten wood. On rotten wood the 
termites were healthy and exhibited apparently nor- 
mal viability, while on fungus-free wood there was 
high mortality during the second week of the experi- 
ment, cannibalistic feeding was excessive, and the in- 
crease in weight and nitrogen of surviving individuals 
was acgomplished at the expense of the group as a 
whole. 

Termites fed on sound Douglas fir on whieh there 
was a recent, superficial growth of the fungus 
Trichoderma lignorum (Tode) Harz showed good 
viability at a time when mortality was high on 
fungus-free, sound wood. Viability was good on 
sound Monterey pine, also, when fungi introduced by 
the termites were allowed to grow on the wood. In 
the latter case, it is significant that inerease in aver- 
age weight of termites occurred only after a visible 
growth of fungi had developed on the wood. 

Rotten Douglas fir, however, proved to be a better 
diet for the termites than the wood which had only 
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the superficial growth of Trichoderma lignon, 

This was shown by the greater imerease in aven 
weight per termite and by the maintenance of hip}, 
group weight by termites on the rotten wood. (th, 
fungi present in the rotten wood may have | 

greater nutritive value or more favorable enzymaj 
action on the wood than 7. lignorum. Furtherm 

it seems probable that the extensive chemical chang, 
brought about in wood through the actual productiq 
of rot are important in preparing the wood to lk 

suitable diet for Zootermopsis. 

Individually isolated termites when fed on fungy 
free filter paper failed to make significant gain j 
weight. Termites kept together in groups on fungy 
free filter paper showed greater decrease in gry 
weight, higher mortality and less inerease in avery 
weight per termite than did those on their natuy 
diet of rotten, fungus-containing wood. These resuli 
are in agreement with the observation by Cook ani 
Seott (1933)! that termites are unable to live aj 
grow normally on a diet of purified cellulose. 

During the course of these feeding experimen 
better growth and higher viability have been observ 
among termites on fungus-containing wood than » 
fungus-free wood. It is evident, then, that fungi play 
an essential réle in the natural diet of Zootermopsi 
angusticollis. The fungi offer a source of protein 
They probably supply vitamins which are essential ti 
the normal growth and development of termite 
Through the seeretion of extracellular enzymes the 
may render the wood itself more nutritious. It is nt 
known what effect the fungi may have on harnifil 
extractives in the wood. On fungus-free, sound wool 
mortality of termites was even higher during tht 
early part of the experimental period than on tk 
more deficient diet of filter paper, while on sow! 
wood on which a growth of fungus had developel 
viability was good. Whether the termites survivel 
because they were better nourished or because tit 
fungi had rendered some toxic factor in the wool 
harmless or because of both conditions is uncertall. 
It is certain, however, that the differential factor ws 
the presence of the fungus. 

EstuHer C. HeEnbee 

UNIVERSITY OF CALIFORNIA \ 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


eliminated, or practically eliminated, if the medi 


PHYSIOLOGICAL MEDIA FOR FRESH- 
WATER AND MARINE PROTOZOA 


THE cultivation of Protozoa for investigation in- 
volves principally three factors: medium, food and 
bacteria. Bacteria play a very important part when 
an organic medium is used, but their effect may be 


is an inorganic one. The question of food is ol 
paratively simple, because the food of Protozoa * 
in most cases not so specifie. Any nutritive materi 


18. F. Cook and K. G. Seott, ‘‘The Nutritional 
quirements of Zootermopsis (Termopsis) angusticollis, 
Jour. Cell. Comp. Physiol., 4: 95-110, 1933. 
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admissible to the feeding apparatus of the organism 
concerned is usually satisfactory. The most impor- 
tant factor is, however, the medium. On account of 
the selective-permeability of the cell membrane, the 
constitution and changes of the medium have immedi- 
ate and direct influence on the life processes of the 
organism. 

The writer has for a long time devoted himself to 
the finding of inorganie physiological media for his 
investigations on various unicellular forms, and has 
been able to develop two media, one for fresh-water 
and the other for marine Protozoa. The formulae of 
these media are as follows: 


MeEpiuM A FoR FRESH-WATER FORMS 

0.0008 N . 

0.0003 N 

0.0002 N 

0.0001 N 

0.0001 N 

0.0008 N (for green forms only) 


K,HPO, 
KH,PO, 
NH,NO, ... 


MEDIUM B For MARINE ForMS 

0.1335 N . 

0.0112 N 

0.0084 N 

0.0055 N 

0.0048 N 

0.0040 N 

0.0005 N 

trace 

0.0125 N (for green forms only) 
(for green forms only ) 


In developing Medium A, extensive experimental. 


work was done on Pleurotricha and Chlorogonium, 
which is also used as food for the former. In devel- 
oping Medium B, experiments were performed with 
Kerenopsis and Dunaliella, which also serves as food 
for Kerenopsis. For other organisms, the total salt 
concentration and the hydrogen-ion concentration of 
both media may be slightly modified. 

The working basis in formulating Medium A are: 
(1) The chemical analysis of fresh water; (2) the 
toxicity and antagonism of salts; (3) the buffering 
reaction of salts. 

The formula of Medium B is based for anions on 
the chemieal analysis of the salt content of the blood 
of certain marine organisms and for cations on the 
buffering properties of salts. In case of green forms, 
the chemical requirements for photosynthesis have 
also been taken into consideration. 

These media are less toxic than natural fresh water 
or sea water and many other physiological media 
tested. They are satisfactory for most unicellular 
organisms the writer has tried to cultivate, but they 
are fatal to a few others. With frequent transferring 


to fresh media, organisms grow very well. By using 
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these media for experimentation, surprisingly uni- 
form results are obtained. In case of Pleurotricha 
and Kerenopsis, variation in size and fission rate are 
extremely small. Rhythmic variation in fission rate, 
such as that obtained by Jennings and others on 
Paramecium, has not been found. 
Amos B. K. PENN 
KAISER WILHELM-INSTITUT FUR 


BIoLOGIE 
BERLIN-DAHLEM, GERMANY 


MICRO-METHODS FOR THE DETECTION 
OF PROTEASES AND AMYLASES 


Durine the past two years the authors have been 
engaged in independent investigations of the digestive 
enzymes of amphibian embryos (IF. D.) and of spiders 
(G. E. P.), respectively. The results of these inves- 
tigations will be published separately elsewhere but 
we wish jointly to record two simple methods which 
proved convenient for the detection of proteases and 
amylases, respectively, when extremely small amounts 
of the extract or fluid to be tested were available. 
The method used for proteolytic enzymes is similar 
in principle to the more accurate quantitative method 
suggested by Gates;! the method used for amylases is 
based on that described by Bond,? but instead of 
using a thick layer of starch suspension in agar 1n 
the bacteriological manner a very thin dry film is 
substituted. 

PROTEASES 


A drop of the fluid or extract to be tested is mixed 
with several drops of an appropriate buffer solution; 
a drop of the resultant mixture is withdrawn and 
placed on the gelatin surface of an unexposed East- 
man lantern slide plate which has been previously 
cleared in 20 per cent. sodium thiosulfate, thoroughly 
washed and dried. The slide should be placed in a 
moist chamber or otherwise protected from evapora- 
tion during the period of digestion. If enough of the 
original sample is available, it is convenient to run a 
series of drops at different pH values so that the 
approximate pH range of the enzyme is determined 
in the first experiment. The slide may be allowed to 
stand at room temperature if this does not exceed 
20° C.; at temperatures of about 26° C. control drops 
of buffer solution dissolve the gelatin in the acid 
range, while at 30° C. the buffers dissolve the gelatin 
throughout the pH range used. In warm weather 
it is therefore necessary to perform the experiment 
in a thermostat. Gilman and Cowgill’ used Gates’s 

1F. L. Gates, Proc. Soc. Exp. Biol. Med., 24: 936, 
1926-27. 

2R. M. Bond, Bull. Bingham Oceanographic Coll., Yale 
Univ., 4: art. 4, p. 1, 1933. 


3 A. Gilman and G. R. Cowgill, Jour. Biol. Chem., 88: 
3, 743, 1930. 
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method at a temperature of 25° C.; presumably this 
is Just below the critical temperature for solution of 
the gelatin on the Eastman commercial ortho film. 

After a period of about two hours the plate is 
gently rinsed, fixed in 4 per cent. formalin to prevent 
further action of the adsorbed enzymes, washed and 
stained in either acid fuchsin or Delafield’s hematoxy- 
lin. The former is preferable for the acid and the 
latter for the alkaline range, since contact with the 
buffer solutions alters the staining properties of the 
gelatin unless washing is unnecessarily prolonged for 
practical purposes. When digestion is complete a 
clear spot appears; with partial digestion a clear 
ring is commonly obtained, since action proceeds most 
rapidly around the edges of the drop. The method 
may be adapted for approximate quantitative pur- 
poses by placing drops on the plate at ten- or fifteen- 
minute intervals and choosing an arbitrary end point, 
such as the first appearance of a clear ring. Thus 
with just over a fifth of a ce of the original sample, 
by taking 0.01 ce portions and diluting each with 
0.09 ee of various buffers, twenty different pH mix- 
tures may be tested and both the pH range and the 
approximate pH optimum determined, since with care 
at least eight or perhaps nine small drops may be re- 
covered from each. This procedure was devised to 
demonstrate the presence of both a pepsin and a 
trypsin in the abdominal digestive glands of spiders, 
the whole experiment involving 160 or more test spots 
being performed on a single extract from a single 
specimen. 

The approximate sensitivity of the method was 
tested with four different dilutions of Merck’s pan- 
creatin, the end point as determined by the gelatin 
plate method being compared with that as determined 
by the digestion of casein. In the first case one drop 
of the sample was mixed with five drops of diluted 
glycocoll buffer at pH 9.0 (1 part of buffer to 3 parts 
of distilled water); in the second case 0.5 ec of the 
sample was added to 2.5 ce of 0.1 per cent. casein 
in diluted buffer as before. The digestion period was 
two hours. 
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poses. The thickness of the gelatin film on the Eag. 
man lantern slide plates is about 15 microns; yy 
doubt the sensitivity of the method could be greatly 
increased by the preparation of much thinner gelatin 
films. It was also found that the sensitivity of the 
plates is greatly decreased if they are stored fo, 
some months after clearing. 


AMYLASES 


A very thin starch film is prepared by mixing equa] 
parts of hot solutions of 2 per cent. starch and 4 pe 
cent. agar, the resultant hot mixture being poured on 
a previously heated glass plate and allowed to drain 
first from one side, then from the other. When dry 
this plate is used, to test for amylases in the same 
manner as the gelatin plate for proteases. The test 
may be performed at room temperature or in a ther. 
mostat at about 39° C. At the end of the digestion 
period the plate is rinsed and stained in a solution 
of dilute iodine; if digestion is complete a clear spot 
appears, with partial digestion the spot is only par- 
tially cleared and often reddish from the erythro- 
dextrins produced. It is necessary to use a drop of 
the buffer solution as control, since contact with the 
buffer slightly changes the appearance on staining 
and this may otherwise be mistaken for weak diges- 
tion. On account of the difficulty of preparing a 
perfectly uniform film, this method can not be used 
for quantitative work; several attempts were made to 
pour a uniform film by carefully levelling the plate 
and allowing it to dry in the horizontal position, but 
because of the tendeney of the starch granules to 
form irregular clumps the results were unsatisfactory. 

The approximate sensitivity of this method, which 
is very high, was determined with different dilutions 
of Merck’s pancreatin; the end point as determined 
by the starch-agar plate method being compared with 
that as determined by the digestion of soluble starch. 
In the first case one drop of the test solution was 
mixed with five drops of diluted phosphate buffer at 
pH 6.75 (1 part of buffer, 1 part of 1 per cent. 
NaCl, 2 parts of distilled water); in the second case 
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From these preliminary data it appears that the 
method is sufficiently sensitive for biological pur- 


Clear Clear Clear 

: 18,000 a Reddish a 

: 24,000 vis Blue _ Purplish 

: 30,000 +f a Blue 

: 60,000 - By S 

: 120,000 Almost clear —_ ae 

: 240,000 Half cleared — oa 

: 480,000 Veryslight Almostclear — = 
action 

: 600,000 es 


: 12,000 


be ke 


ce — 











075 


tly 
tin 
the 
for 


al 
er 
on 
4in 
ry 
me 


er 
on 
on 
ot 


OcTOBER 5, 1934 


0.5 ce of the test solution was added to 2.5 ce of 
soluble starch in diluted buffer solution with NaCl. 
The digestion period was two hours. 

The above tests indicate that the method is at least 
twenty times as sensitive as the modification of Wol- 
gemuth’s method with which it was compared; it is 
capable of detecting at least one part in half a million 
of Merck’s pancreatin. 


Errect oF Pyrex GuLass 


In connection with these experiments we should 
like to record an apparent inhibition of enzyme action 
obtained by extracting in pyrex glass. At a stage 
when the pancreas of Amblystoma embryos normally 
gives a strong amylase reaction, it was found that 
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negative results were obtained if the extract was 
ground and kept in a pyrex mortar for some hours; 
similar effects were not obtained with ordinary soft 
glass nor with quartz. At the same stage the pancreas 
gives a strong trypsin reaction whether pyrex is used 
or not, but at an earlier stage when the presence of 
trypsin can first be demonstrated, negative results 
were obtained when pyrex was used in the prepara- 
tion of the extract. It thus appears that pyrex glass 
has a definitely inhibitory effect on both trypsin and 
amylase. 

Grace E. PicKFrorD 

FRANCES Dorris 

OsBORN ZOOLOGICAL LABORATORY 
YALE UNIVERSITY 


SPECIAL ARTICLES 


OBSERVATIONS ON FUNCTIONAL INTER- 
RELATIONSHIP BETWEEN THE 
ADRENAL AND PARA- 
THYROID GLANDS 

EaRLIER concepts of functional interrelations be- 
tween the endocrine organs were based largely upon 
hypothetical assumptions. More recently, however, 
reliable experimental evidence has been accumulating 
to prove specific, more or less complex, functional 
interdependence of certain endocrine glands. While 
in no instance does the evidence warrant final conclu- 
sion or definite functional interpretation, in many 
cases it points the way to further investigation and to 
a better understanding of some phenomena observed 
in experimental animals, 

In the case of the adrenal gland so little is known 
at present, in spite of the voluminous literature, that 
functional interpretations from experimental evi- 
denees should be made with caution. It is not the 
purpose of this communication to attempt to prove a 
definite correlation of function between the adrenal 
and parathyroid glands. Nevertheless, there are some 
experimental results that suggest very strongly that 
such a correlation exists. These have opened avenues 
for further investigation which is in progress. 

Rogoff and Stewart! observed that in animals de- 
prived of their adrenal glands symptoms commonly 
develop which are also seen associated with disturb- 
ances in calcium metabolism. Muscular twitching, 
spasms and tetanic convulsions often occur, This 
observation led us to study the calcium content of 
the blood in adrenalectomized dogs, with the very 
interesting results showing a decided hypercalcemia 
in most of the animals.? 


we and Stewart, Am. Jour. Physiol., 78: 683, 


2 Rogoff and Stewart, Am. Jour. Physiol., 86: 25, 1928. 


In our previous studies on adrenalectomized dogs’ 
a striking picture in the alimentary canal was re- 
vealed at autopsy. Profound congestion of the 
mucosa of the entire gastro-intestinal tract and 
severe hemorrhage into the intestine was commonly 
found. It is significant, in view of the present sub- 
ject, that a similar picture was described by Collip 
and co-workers* as occurring in dogs following ad- 
ministration of excess of parathyroid hormone. 

In the course of our investigations I have observed 
that animals deprived of both adrenal glands and 
those subjected to sub-acute or chronic adrenal corti- 
eal insufficiency (by sub-total ligations of adrenal! 
bloed vessels) show, at autopsy, a relatively high 
incidence of parathyroid enlargement. While this is 
quite obvious grossly it has not been possible, thus 
far, to detect any significant microscopic changes in 
the gland. 

Recently, Schour and collaborators‘ have found 
very interesting disturbances in calcification of dentin 
in the rat incisor, following administration of para- 
thyroid hormone. At Dr. Schour’s suggestion we 
undertook to study the influence of removal of the 
adrenal glands. This investigation is still in progress, 
but the results thus far obtained show a remarkable 
resemblance between the changes which occur in teeth 
of white rats following administration of an excess 
of parathyroid hormone and those found after ex- 
cision of the adrenal glands. 

These significant observations indicate an accumu- 
lation of experimental evidence which supports the 
view that a functional correlation exists between the 
adrenal and parathyroid glands. Whether the cortex 


8Collip, Am. Jour. Physiol., 76: 472, 1926; Collip, 
Clark and Seott, Jour. Biol. Chem., 63: 439, 1925. | 

4Schour, Tweedy and McJunkin, Am. Jour. Path., 10: 
321, 1934. 
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ligations there were some in which only the cortex 
degenerated, the medulla remaining intact. Whether 
or not functional integrity of the adrenal medulla 
may be altered yet present a normal appearance his- 
tologically is not known. However, the studies that 
are in progress may yield more definite information 
concerning the part played by the cortex or the 
medulla in the apparent interrelationship between the 
adrenal and parathyroid glands. 
J. M. Rocorr 

CLEVELAND, OHIO 


HISTOLOGICAL CHANGES IN THE BONE 
MARROW OF THE DOG FOLLOWING 
AMIDOPYRINE ADMINISTRATION 

THE suggestion that amidopyrine administration is 
causative of acute agranulocytosis of human beings 
has been advanced by Kracke,! Madison and Squiers,? 
Watkins,? Sturgis* and others. Attempts to cause 
granulopenia by administering amidopyrine to ani- 
mals have not been attended by consistent results. 
Even the prolonged use of relatively large amounts 
of the drug has, in many instances, failed to cause 
perceptible evidence of disturbed granulopoiesis. 
From experiments of this type grave doubt has been 
cast upon the etiologic réle of amidopyrine in acute 
granulopenia in man. 

Experiments involving the oral administration of 
amidopyrine to dogs have been made. A 5 per cent. 
solution in water (Metz and Company, lot 1433) was 
employed and 0.3 gram per kilogram of the drug was 
given daily by stomach tube. 

In a series of sixteen animals studied no instance 
of marked decrease of circulating granulocytes was 
encountered, although treatment was continued for 
four weeks or more. Erythropenia of varying degree 
occurred. 

Histological study of the femoral bone marrows of 
the treated animals, however, revealed striking 
changes, which gave evidence that the drug does 
affect the formation of granulocytes, even though 
not to a degree which is reflected in a materially 
decreased number of granular leukocytes in the eir- 
culating blood. A_ well-defined suppression of 
maturation of the hematopoietic elements occurs. 
Granulocytes are decreased in numbers or almost 
completely absent. The number of young, relatively 


1R. R. Kracke and F. T. Parker, Jour. Lab. and Clin. ; 


Med., 19: 799, 1934. 
2¥. W. Madison and T, L. Squier, Jour. Amer. Med. 
Asso., 102: 755, 1934. 
3C. H. Watkins, Proc. Staff Meet, Mayo Clinic, 8: 713, 
1933. 
4C. C. Sturgis, Proc. Asso. Am. Phys., May, 1934, 
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or medulla of the adrenal (or both) are concerned 
ean not be known from the available information. 
Among the animals that were subjected to vascular 











undifferentiated cells is inereased. Many erythy. 
blasts and myeloblasts are present, as are cells of a) 
even more primitive type; more adult forms are ray. 
In certain more advanced cases the orderly arrange. 
ment of the bone marrow structure into hematopoietic 
islands has been disturbed. 

From the observations reported it appears that 
amidopyrine orally administered may exert a toxic 
effect upon the bone marrow, with little or no evidence 
of the fact in the circulating granular elements o 
the blood. 

D. K. Mitim 

THE ROCKEFELLER INSTITUTE, 

New York, N. Y. 


INSECTICIDALLY INDUCED IMMUNITY In 
PLANTS TO SUCKING INSECTS 

THE word immunity has been used in different ways 
and given various meanings by many workers. A 
recent article by Kenneth §. Chester? summarize 
what is known in this field regarding plants and he 
defines immunity in plants as “the capability of with. 
standing infection acquired by the host either through 
the introduction of protective chemical substances of 
biological origin (passive) or through the elaboration 
of such protective substances in the host as a result 
of stimulation by the parasite.” He states further: 
“Tt must be understood that the same principles as 
apply to the host-parasite relationship apply also to 
the relation between two symbionts or between a 
plant and introduced substances of a stimulative 
nature such as toxins or proteins which if not coun- 
teracted or inactivated would have a deleterious effect 
upon the plant.” 

Insecticides have been considered until very recently 
as materials which contained physieal or chemical 
properties which produced toxie effects upon insects 
directly. It has been a common belief that in order 
to kill insects which obtain their food by sucking 
plant juices it is necessary to use insecticides which 
are known as “contact” materials and which have 4 
direct insecticidal action upon the insect by the lib- 
eration of gases or other corrosive and penetrative 
effect upon the body of the insect. Such materials 
as nicotine sulfate and pyrethrum are known to pro- 
duce toxic effects in this way. The plant has not been 
considered as a factor in insect control and has been 
given consideration only as it might be injured by 
chemical materials which were applied in attempting 
to control insects. 

In 1926 experiments were undertaken to control 
the potato leafhopper (Empoasca fabae Harris) 
bean and potato. Field experiments soon indicated 
that certain materials when applied to these plants in 


1 Quart. Rev. Biol., 8: 131, June, 1933. 
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. field gave no immediate results as toxie agents 
i had no immediate effeet upon the reduction of 
se populations, but in the course of three to five 
ys after their application they reduced these popu- 
‘ons remarkably, eausing motor paralysis of the 
sects and death. The effectiveness of these materials 
ntinued as the eggs in the plant tissues continued 
hateh over a period of several days and the young 
hoppers, upon hatching, began to feed. A series 
experiments then carried out by special techniques 
wwed conclusively that these materials had no effect 
»on the inseets directly. But if they were applied 
the plant and the insects were then placed upon 
» treated plant, from a few hours to several days 
rerward, and were permitted to feed, these insects 
puld die in the manner mentioned above. With the 
sterials used only local areas of the plant were 
ected in this manner and the plant system as a 
hole was not affected unless the plant foliage was 
vered with these materials. This apparently is in 
ping with the factor of immunity in plants in 
neral, since the cell is the seat of immunity and 
e system is usually not affected because of the 


imals, 
This immunity effect or plant conditioning was first 
odueed by Bordeaux mixtures and other copper 
mpounds and was reported in 1929? and 1930. At 
is time the writer referred to this condition as a 
sidual toxicity effect. More recently a similar type 
induced immunity in plants has been produced by 
rious sulfur materials. The apparent killing effect 
oduced upon the insect is the same as in the case 
copper compounds, although the effect upon the 
ant may be entirely different in case of these two 
aterials. 
The results obtained with sulfur were first reported* 
1933 when Dr. N. F. Howard, speaking before the 
hio Horticultural Society, cited the work which had 
en carried on during the preceding season (1932) 
} the author, under his direction. A more complete 
port> was made by Dr. Howard and the author in 
luary, 1934; More recently it has been found 
it practically all types of sulfurs will produce this 
lect in varying degrees upon these plants, although 
e elemental sulfur materials and those forms in 
lich the sulfur is not changed chemically by physi- 
and chemie¢al processes have given the best results. 
t instance, dusting sulfur, “dry mix,” dry wettable 
id under some conditions flotation sulfur, will give 
er results than liquid lime sulfur and colloidal 


*Jour. Econ. Ent., 22: 345, April, 1929. 

‘Jour. Econ. Ent., 23: 383, April, 1930. 

‘Proceedings of the Ohio Vegetable Growers Associa- 
m, p. 141, March, 1933. 

* Florida "Grower, 42: 8, 1934. 
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sulfur when used to control the potato leafhopper on 
bean plants. 

A recent article by List and Daniels,® of Colorado, 
reports a similar control of the potato psyllid upon 
potato and a similar residual effect upon the potato 
plant as that which has previously been produced by 
the writer with both Bordeaux mixture and sulfur 
materials on potato and bean. 

The psyllid is a sucking insect closely related to 
the potato leafhopper and apparently is affected in 
the same manner by inducing immunity in the plant 
by chemical treatments. 

Although insoluble when placed upon the plant tis- 
sue, these materials in some way either cause the plant 
to produce abnormal quantities of a toxic material 
which may possibly be produced normally by the 
plant only in minute quantities, or the chemical effect 
upon the plant may be direct by causing the character 
of the sap to change remarkably and the general rate 
of metabolism to change by the presence of extremely 
smali amounts of the insecticide which has been ab- 
sorbed in some form by the plant. Experimental 
work has given evidence of both possibilities. 

Materials of this type can scarcely be classified as 
contact insecticides in the same manner as those mate- 
rials which kill the insect by direct effect upon the 
insect’s body. It seems necessary, therefore, to clas- 
sify insecticides which affect insects of this type in 
two distinct groups: First, those which we have pre- 
viously designated as contact insecticides and whose 
toxicity value refers to the direct insecticidal action 
upon the insect through contact; and, second, those 
which might be said to have a residual toxicity value 
which is attributed to an indirect effect since the 
toxicity is accomplished by a conditioning or partial 
conditioning of the plant (accessory to a certain 
possible inherent partial immunity) to produce a 
killing effeet upon the insect. 

Such a principle of toxic effect or insecticidal rela- 
tionship—that of working through the plant and pro- 
ducing induced insecticidal immunity in the plant— 
has not received much positive support or serious con- 
sideration until this recent work of the past eight 
years has demonstrated conclusively these results. 


Dwicut M. DeLone 
Onto Stare UNIVERSITY 


PHYSICAL RELATIONSHIPS BETWEEN 
MARSH AREAS AND LAKE LEVELS 
Ir seems to be quite a common assumption that 
receding lake levels are due to deforestation and cycle 
changes in precipitation. Similarly, marsh levels are 
usually supposed to be dependent upon the levels of 
adjacent bodies of water and streams. The writer is 


6 SCIENCE, n. s., 79: 2039, January 26, 1934. 
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of the opinion that these assumptions are inadequate, 
and that there is a further and possibly more impor- 
tant relationship. 

Six connecting lakes in Northern Wisconsin were 
studied for the purpose of determining the vertical 
fall of the lakes over a period of years. It was found 
that a low rate of recession had been going on over 
a period of about 32 years. Very probably this re- 
cession can be associated with the timbering opera- 
tions which were complete about 1894. For the past 
eight years, however the rate of recession has grown 
at an alarming rate. Nearly 60 per cent. of the total 
recession seems to be associated with a time period 
not greater than eight years, or since 1926. This new 
rate was calculated as being about eight times as great 
as the rate effective up to that date. Inasmuch as 
there have been no great changes in forest cover since 
1894, and the precipitation during the past decade has 
remained nearly constant, it was obvious that some 
new factor must have entered that lacked explanation. 

The clew to this new factor was furnished by an 
analysis of many conversations with local people. In 
most cases the low lake levels were mentioned with dry 
marshes. Further conversation on the marsh condi- 
tions disclosed that a good many of the marshes had 
gone dry in 1926—or the same date that the new rate 
of recession had started on the lakes. From this the 
writer assumed that further work on the marsh areas 
might give some explanation of the lake levels. From 
the facts given, it is believed that a relationship can 
be demonstrated that has not been suggested before. 

The gradual recession of the lakes over a period of 
32 years has already been noted; suppose that the 
water on the marshes was declining at about the same 
rate. Then, in 1926, for the first time in recent his- 
tory, the marshes froze over without surface water 
on them. This does not mean total dryness, but sug- 
gests that there was a minimum of surface water on 
the marshes. The following spring, the writer be- 
lieves would bring radical changes to the area. The 
dry frozen marsh would require less energy to thaw 
out than the typical wet marsh of former years. 

This energy change can be expressed in terms of 
the specific heats, and the latent heat of fusion of the 
substances involved. 

0.19 
0.50 


Given: Specific heat of clay OF SAMA ..cccccssncscmnseen 
Specific heat of ice 
Latent heat of fusion (ice) 
Unit areas of wet and dry marsh. 
Cd for depth of clay or sand. 
Id for depth of ice. 
Tx for temperature change from start of 
spring thaw until final melting of all ice. 
Then the heat requirements for each marsh can be com- 
puted. The problem disregards the free water in the 
soil, which would tend to equalize in each type marsh. 
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VoL. 80, No, 


; 


Dry Marsh 
Cax T,x.19=H, 


Wet Marsh 
1.x T, x S020, 
Ta x 80 = Hy, 
GO, x T, x 19=H, 


=H, 


=H, 


Since =H, is much greater than 2H,, it follows 
that the wet marsh will require a great deal more hey 
to thaw out than the dry marsh. Since the total hej 
. Jailable each spring remains more or less constan, 
the effect of the ratio between 2H, and 2H, woul 
be to demonstrate that the dry frozen marsh woyjj 
thaw out much sooner in the season than the yg 
frozen similar areas. 

If, then, the dry frozen marsh thaws out early 
perhaps in two or three weeks of the early sprin jim 
does it not follow that the marsh will allow precipit, 
tion to seep vertically through the marsh into t, 
deep water tables below? The wet frozen marsh, ty 
writer believes, acts as a very effective barrier to ye. 
tical drainage, and forces the water laterally into ty 
higher water tables, to stagnant pools, and finally inty 
the brooks and streams that are tributary to the laky 

This presentation does not allow for numerous var. 
ables that would enter into the problem. The wriel 
believes, however, that if further detailed field stud 
were done, there could be shown a high correlation bs 
tween decreasing thaw periods for marshes and é& 
creasing lake levels. It could also be demonstrate 
that the thaw period of a marsh is largely depender! 
upon the water content of the soil and the depth i 
surface water. 

The implications of this theory, if acceptable, a 
numerous. The lakes tend to be dependent upon tlt 
marsh areas rather than the usual converse of ths 
The theory suggests that, if the marshes now dy 
eould be frozen wet, lake levels could be raised. I 
marshes can be made to retain enough water over tif 
summer months, it seems plausible that surface drait 
age could be restored. It would indicate to practic 
conservationists that it is fully as important to co 
fine water on the surface of marshes as it is to retail 
water in lakes by means of dams. The theory mi 
demonstrate enough dependence of lakes on marsié 
to change the economic use of marsh lands over! 


large area. 
G. L. Linco 
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